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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account 
of  this  preparation,  its  details,  the  values  of  the  constants  adopted,  and 
the  means  employed  in  various  parts  of  the  work  to  secure  additional 
accuracy,  or,  greater  convenience,  will  be  found  in  the  Preface  and 
Appendix  of  the  first  volume,  for  the  year  1855. 

The  contents  of  the  volume  for  this  year  are  the  same,  generally, 
as  those  of  the  volume  for  the  previous  year. 

JOSEPH  WINLOCK, 
Prof*  Math^  Ui  &  Navy^  SuperifUendenL 

CAMBXIDOa,  1862. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


THE  TEAR  1864,  WHICH  COKPBISES  THE  LATTER  PART  OF  THE  88TH  AND  THE  BEGINXmO 
OF  THE  89th  tear  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO 

The  year  6577  of  the  Julian  Period; 

«        7372  -  73  of  the  Byzantme  era ; 
«        5624  -  25  of  the  Jewish  era ; 

^        2617  since  the  foundation  of  Rome,  according  to  Varro  ; 

'*        2611  since  the   beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ ; 
^        2640  of  the  Olympiads,  or  the  fourth  year  of  the  660th  Olympiad,  commencing  in 
July,  1861,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  before  Christ,  or 
near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
**        2176  of  the  Grecian  era,  or  the  era  of  the  Seleucid® ; 
«        1580  of  the  era  of  Diocletian. 
The  year  1281  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  6th  of 
June,  1864. 

The  first  day  of  January  of  the  year  1864  is  the  2,401,872d  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL  CYCLES. 
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Epact 22 

Lunar  Cycle  or  Golden  Number  •        •      3 


Solar  Cycle 25 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE   PLANETS,  dwx 


O  The  Sun. 

C  The  Moon. 

5  Mercury.  • 

9  Venus. 

0  or  S  The  Earth. 


^  Mars. 

21  Jupiter. 

)2  Saturn. 

S  Uranus. 

t|^  Neptune. 


Spring     ' 
signs,      j 

Summer 
signs.    : 


SIGNS  OF  THE   ZODIAC. 


Autumn 
signs. 


1. 

T   Aries. 

2. 

y    Taurus. 

3. 

n   Gemini. 

4. 

22   Cancer. 

5. 

SL   Leo. 

6. 

lot   Virga 

ASPI 

^Cl'S 

Winter 
signs. 


^  Libra, 

wi  Scorpio. 

t  Sagittarius, 

ij  CapricomuB, 

SSf  Aquarius. 

X  Pisces. 


^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
a    Quadrature,  or  differing  90**  in  "  «  ** 

i    Opposition,  or  differing  180**  in  "  44  u 


ABBREVIATIONS. 


Q  Ascending  Node. 

Q  Descending  Node. 

N.  North.     S.   South. 

E.  East.     W.    West. 

"  Degrees. 


Minutes  of  Are. 
Seconds  of  Are. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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282  26  33.1 

283  27  43.6 

284  28  54.2 

285  30    4.8 

286  31  15.5 

287  32  26.1 

288  33  36.6 

289  34  46.8 

290  35  56.4 

291  37     5.4 

292  38  13.8 

293  39  21.5 

294  40  28.5 

295  41  34.7 

296  42  40.0 

297  43  44.4 

298  44  47.9 

299  45  50.6 

300  46  52.4 

301  47  53.3 

302  48  53.3 

303  49  52.4 

304  50  50.7 

305  51  48.2 

306  52  45.0 

307  53  41.0 

308  54  36.1 

309  55  30.6 

310  56  24.4 

311  57  17.4 


23  57.8 

25  7.8 

26  18.0 

27  28.3 

28  38.7 

29  49.1 

30  59.7 

32  10.2 

33  20.5 

34  30.5 

35  39.9 

36  48.8 

37  57.1 

39  4.6 

40  11.4 

41  17.4 

42  22.6 

43  26.9 

44  30.2 

45  32.7 

46  34.3 

47  35.1 

48  35.0 

49  34.0 

50  32.1 

51  29.4 

52  26.1 

53  22.0 

54  17.0 

55  11.3 

56  4.9 

56  57.8 


DUr-for 
1  hoar. 


52.92 
52.92 
52.93 

52.03 
52.94 
52.94 

52.94 
52.94 
52.93 

52.91 
52.89 
52.86 

52.83 
52.80 
52.77 

52.74 
52.70 
52.67 

52.63 
52.60 
52.56 

52.52 
52.48 
52.45 

52.41 
52.38 
52.35 

52.32 
52.29 
52.26 
52.22 

52.19 


LATITUDE. 


—0.02 

-hO.09 

0.20 

0.31 
0.43 
0.55 

0.66 
0.75 
0.83 

0.88 
0.90 
0.89 

0.85 

0.78 
0.69 

0.57 
0.44 
0.31 

0.17 
4-0.04 
—0.09 

0.19 
0.27 
0.32 

0.34 
0.33 
0.30 

0.24 

0.15 

—0.03 

4-0.09 

-h0.21 


Logarithm 

of  the 

Raditu  Vector 

of  the 

Diff.ror 

Ewth. 

Ihoar. 

9.9926509 

1.2 

.9926547 

2.0 

.9926606 

2.8 

.9926684 

3.6 

.9926781 

4.4 

.9926896 

5.2 

.9927029 

6.0 

.9927179 

6.7 

.9927346 

7.4 

.9927529 

8.1 

.9927730 

8.8 

.9927948 

9.4 

.9928183 

10.1 

.9928436 

10.9 

.9928709 

11.8 

.9929002 

12.7 

.9929317 

13.6 

.9929655 

14.6 

.9930017 

15.6 

.9930403 

16.7 

.9930815 

17.7 

.9931253 

16.8 

.9931719 

20.0 

.9932213 

21.1 

.9932733 

22.2 

.9933279 

23.3 

.9933850 

24.3 

.9934445 

25.3 

.9935064 

26.3 

.9935706 

27.2 

.9936369 

28.0 

9.9937050 

28.7 

Oh. 


h      m      s 

5  17  30.98 

5  13  35.07 

5  9  39.16 

5  5  43.25 

5  1  47.34 

4  57  51.43 

4  53  55.52 

4  49  59.61 

4  46     3.70 


42  7.78 
38  11.87 
34  15.96 

30  20.05 
26  24.14 
22  28.23 


i 


4  18  32.32 
4  14  36.41 
4  10  40.50 

4  6  44.59 
4  2  48.68 
3  58  52.77 

3  54  56.86 
3  51  0.95 
3  47  5.04 

3  43  9.13 
3  39  13.22 
3  35  17.31 

3  81  21.40 
3  27  25.49 
3  23  29.58 
3  19  33.67 

3  15  37.76 


NoTB :  K  oorrMpondfl  to  the  tme  eqaisoz  of  the  date,  k'  to  the  mean  eqainoz  of  Janiurjr  Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MCX)N'S 

1 

8BMIDIAMBTE&. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

1 

AGS. 

Noon. 

Udnl^t 

Noon. 

Diff.for 
Ihoor. 

Midnight. 

5^  24.0 

56  8.1 

57  0.1 

Diff.for 
Ihour. 

Diff.for 
Ihour. 

m~ 
1.66 
1.97 
2.12 

1 

2 
3 

15*    ±5 
15  13^ 
15  26.4 

15    -#.5 
15  19.5 
15  33.7 

55     5^.4 

55  45.0 

56  33.3 

1.84 
2.16 

+1.65 
2.01 
2.29 

h      m 

17  47.3 

18  33.1 

19  22.1 

d      1 

21.7 
22.7 
23.7 

4 
5 
6 

15  41.4 

15  57.3 

16  12.9 

15  49.3 

16  5.2 
16  20.1 

57  28.2 

58  26.6 

59  24.0 

2.38 
2.44 
2.28 

57  57.3 

58  55.8 

59  50.4 

2.43 
2.39 
2.10 

20  15.0 

21  11.9 

22  12.1 

2.29 
2.45 
2.66 

24.7 
25.7 
26.7 

7 
8 
9 

16  26.6 
16  37.0 
16  42.8 

16  32.3 
16  40.5 
16  43.7 

60  14.5 

60  52.6 

61  13.7 

1.87 

1.25 

+0.48 

60  35.4 

61  5.5 
61   17.0 

1.59 

0.88 

+0.07 

23  14.1 

6 
0  15.9 

2.59 
2.54 

27.7 

28.7 

0.2 

10 
11 
12 

16  43iJ 
16  38.5 
16  29.3 

16  41.5 
16  34.4 
16  23.5 

61  15.4 
60  58.0 
60  24.5 

-4).34 
1.08 
1.66 

61     9.0 
60  43.0 
60     3.2 

-0.72 
1.40 
1.87 

1  15.8 

2  12.8 

3  7.1 

2.44 
2.32 
2.21 

1.2 
2.2 
3.2 

13 
14 
15 

16  17.1 
16    3.3 
15  49.1 

16  10.3 
15  56.2 
15  42.2 

59  39.7 

58  48.8 
57  56.8 

2.02 
2.17 
2.13 

59  14.6 
58  22.7 
57  31.5 

2.12 
2.17 
2.07 

3  59.2 

4  49.8 

5  39.7 

2.13 

2.09 
2.08 

4.2 
5.2 
6.2 

16 
17 
18 

15  35.6 
15  23.4 
15  12.9 

15  29.3 
15  17.9 
15    8.3 

57    7.1 
56  22.4 
55  43.7 

1.98 
1.74 
1.48 

56  44.0 
56    2.3 
55  26.8 

1.86 
1.61 
1.35 

6  29.6 

7  19.7 

8  10.0 

2.08 
2.09 
2.10 

7.2 

8.2 
9.2 

19 

1  20 

21 

15    4.1 
14  57.0 
14  51.6 

15    0.4 
14  54.1 
14  49.4 

55  11.4 
54  45.4 
54  25.3 

1.21 
0.96 
b.72 

54  57.6 
54  34.6 
54  17.4 

1.08 
0.84 
0.61 

9    0.4 

9  50.2 

10  38.9 

2.09 
2.05 
2.00 

10.2 
11.2 
12.2 

22 
23 
24 

14  47.6 
14  45.0 
14  43.8 

14  46.1 
14  44.3 
14  43.7 

54  10.8 
54     1.3 
53  56.9 

0.50 

0.29 

-0.08 

54     5.4 
53  58.5 
53  56.5 

0.39 
-0.18 
+0.03 

11  26.1 

12  11.6 
12  55.5 

1.93 
1.86 

1.80 

13.2 
14.2 
15.2 

25 

1  26 

i  ^ 

14  44.0 
14  45.7 
14  49.2 

14  44.7 
14  47.2 
14  51.6 

53  57.5 

54  3.9 
54  16.5 

+0.14 
0.39 
0.67. 

54     0.0 
54     9.3 
54  25.4 

0.26 
0.52 
0.82 

13  38.2 

14  20.1 

15  2.0 

1.76 
1.74 
1.76 

16.2 
17.2 
18.2 

28 

j  29 

30 

31 

14  54.5 

15  1.9 
15  11.5 
15  23.3 

14  57.9 

15  6.4 
15  17.1 
15  29.9 

54  36.1 

55  8.4 

55  38.7 

56  21.8 

0.97 
1.30 
1.64 
1.95 

54  48.8 

55  20.0 

55  59.3 

56  46.2 

1.13 
1.47 

1.80 
2.10 

15  44.6 

16  28.6 

17  15.1 

18  4.5 

1.80 
1.88 
1.99 
2.13 

19.2 
20.2 
21.2 
22.2 

32 

15  37.0 

15  44.4 

57  12.1 

+2.22 

57  39.4 

+2.31 

18  57.6 

2.28 

23.2 

—     ....                             .                                                                                ^ 

• 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DilT. 
forlm. 

Dlff. 
forlm. 

1 

Hour. 

Bight  AfloendoD. 

DHf 
forlm. 

BeclfaiBtion. 

fbrlm. 

FRIDAY 

1. 

SUNDAY  3. 

0 

h     m     0 

11  57  22.87 

'^ 

S.  f  2l'4S.8 

lo!740 

0 

h     m     ■ 

13  33    4.52 

B 
3.1006 

S.12  33  17.2 

9.431 

1 

11  59  17.50 

1.9116 

4  32  30.9 

10.731 

1 

13  35  10.71 

2.M68 

12  42  41.0 

9.372 

2 

12    1  12.29 

1.914ft 

4  43  14.5 

10.721 

2 

13  37  17J22 

3.1113 

12  52    1.9 

9.833 

3 

12    3    7.24 

1.9173 

4  53  57ii 

10.711 

3 

13  39  24.06 

3.1167 

13    1  19.7 

9.271 

4 

12    5    2.36 

1.9300 

5    4  39.8 

10.701 

4 

13  41  31.22 

2.1233 

13  K)  34.4 

9.319 

5 

12    6  57.65 

1.9-238 

5  15  21.4 

10.688 

5 

13  43  38.72 

2.1278 

13  19  45.9 

9.166 

6 

12    8  53.10 

1.93d7 

5  26    2.3 

10.676 

6 

13  45  46.55 

2.1334 

13  28  54.2 

9.110 

7 

12  10  48.73 

1.9386 

5  36  42.4 

10.661 

7 

13  47  54.72 

3.1390 

13  37  5&Si 

9.066 

8 

12  12  44.53 

1.9316 

5  47  21i> 

10UM7 

8 

13  50    3J23 

3.1447 

13  47    0.8 

8.999  ' 

9 

12  14  40.52 

1.9847 

5  57  59.9 

10.682 

9 

13  52  12.09 

2.1606 

13  55  59.0 

8.941 

10 

12  16  36,69 

1.9878 

6    8  37.4 

10.616 

10 

13  54  21.29 

3.1663 

14    4  53.7 

8.882 

11 

12  18  33.05 

1.9410 

6  19  13.9 

10.600 

11 

13  56  30.84 

2.1620 

14  13  44.8 

8.822  1 

12 

12  20  29.61 

1.944S 

6  29  49.4 

10.683 

12 

13  58  40.73 

2.1678 

14  22  32.3 

8.761 

13 

12  22  26.37 

1.9476 

6  40  23.8 

]0J{65 

13 

14    0  50.97 

3.1737 

14  31  16.1 

8.699 

14 

12  24  23.32 

1.9609 

6  50  57.2 

10.547 

14 

14    3    1.57 

3.1798 

14  d»  56.2 

8.686 

15 

12  26  20.48 

1.9548 

7    1  29.4 

10.628 

15 

14    5  12.50 

9.1866 

14  48  32.4 

8.6^71 

16 

12  28  17.84 

1.9678 

7  12    0.5 

10.608 

16 

14    7  23.84 

9.1916 

14  57    4.7 

8JM)6   ' 

17 

12  30  15.42 

1.9614 

7  22  30.3 

10.487 

17 

14    9  35.51 

3.1976 

15    5  33.1 

8U39 

18 

12  32  13.21 

1.9660 

7  32  58.9 

10.466 

18 

14  11  47.54 

2.2036 

15  13  57.4 

8.371 

19 

12  34  11.22 

1.9687 

7  43  26.1 

10.442 

19 

14  13  59.94 

3.2096 

15  22  17.6 

8.302 

20 

12  36    9.45 

1.9724 

7  53  51.9 

10.418 

20 

14  16  12.70 

ijnitn 

15  30  33.6 

8.989   ' 

21 

12  38    7.91 

1.9762 

8    4  16.3 

10.394 

21 

14  18  25.83 

3.3318 

15  38  45.4 

8.160  1 

22 

12  40    6.59 

1.9801 

8  14  39.2 

10.369 

22 

14  20  39.32 

S.2380 

15  46  52.8 

6U»7 

23 

12  42    5.51 
SAT 

M840 

ITKDA 

S.  8  25    0.6 
lY  2. 

10.844 

23 

14  22  53.19 
MC 

3J3843 

)NDA1 

S.15  54  55.8 

r  4. 

80)18 

0 

12  44    4.67 

1.9879 

S.  8  35  20.5 

10JII8 

0 

14  25    7.43 

3.3404 

S.16    2  54.4 

7.988 

1 

12  46    4.06 

1.9919 

8  45  38.8 

10.291 

1 

14  27  22.04 

9.3467 

16  10  48.5 

7.803 

2 

12  48    3.70 

1.9960 

8  55  55.4 

10.268 

2 

14  29  37.03 

3.3629 

16  18  37.9 

7.786 

3 

12  50    3.59 

2J)002 

9    6  10.3 

10.234 

3 

14  31  52.40 

9.2609 

16  26  22.6 

7.706 

4 

12  52    a73 

3.0044 

9  16  23.5 

10.204 

4 

14  34    8.14 

3.3666 

16  34    2.6 

7.626 

5 

12  54    4.13 

3.0087 

9  26  34.9 

10.174 

5 

14  36  24.26 

3.3718 

16  41  37.7 

7.646 

6 

12  56    4.78 

3.0130 

9  36  44.4 

10.143 

6 

14  38  40.76 

3.3781 

16  49    8.0 

7.463 

7 

12  58    5.69 

2.0174 

9  46  52.0 

10.111 

7 

14  40  57.64 

3.3846 

16  56  33.3 

7.379 

8 

13    0    6.87 

3.0319 

9  56  57.7 

10.078 

8 

14  43  14.90 

3.3908 

17    3  53.5 

7.904 

9 

13    2    8.32 

3.0264 

10    7    1.4 

10.044 

9 

14  45  32.54 

3.3973 

17  11    8.6 

7.308  1 

10 

13    4  10.04 

3.0310 

10  17    3.0 

10.009 

10 

14  47  50J56 

3.3036 

17  18  18.5 

7.190 

11 

13    6  12.04 

3.0366 

10  27    2.5 

9Jr74 

11 

14  50    8.96 

3.3099 

17  25  23.1 

7.833 

12 

13    8  14.31 

3U)403 

10  36  59.9 

9.937 

12 

14  52  27.75 

3.3168 

17  32  22.4 

6.943   1 

13 

13  10  16.87 

2.04fl0 

10  46  55.0 

9.890 

13 

14  54  46.92 

3.3237 

17  39  16JJ 

6.862 

14 

13  12  19.71 

3^)496 

10  56  47.8 

9.860 

14 

14  57    6.47 

3.3390 

17  46    4.6 

6.760 

15 

13  14  22.84 

3.0047 

11    6  38.2 

9.831 

15 

14  59  26.40 

3J»64 

17  52  47.4 

6.666 

16 

13  16  2(5.27 

3.0695 

11  16  26.3 

9.781 

16 

15    1  46.72 

3.8418 

17  59  24.5 

6J»71 

17 

13  18  2i).99 

3.0644 

11  26  11.9 

9.739 

17 

15    4    7.42 

3.3483 

18    5  55.9 

6.476 

18 

13  20  34.00 

3.0694 

11  35  55.0 

9.696 

18 

15    6  28.50 

SJ»46 

18  12  21.5 

6.877 

19 

13  22  38.32 

2.0746 

11  45  35.5 

9.662 

19 

15    8  49.96 

3.3609 

18  18  41.2 

6.278 

20 

13  24  42.94 

3.0796 

11  55  13.3 

9.666 

20 

15  11  11.81 

3J»73 

18  24  54.9 

6.178 

21 

13  26  47.86 

3.0847 

12    4  48.5 

9.663 

21 

15  13  34.04 

3.3736 

18  31    2.6 

6Un7 

22 

13  28  53.10 

3.0699 

12  14  20.9 

9.617 

22 

15  15  56.64 

3.3799 

18  37    4.2 

6.976 

23 

13  30  58.f)5 

2.0962 

12  23  50.5 

9.469 

23 

15  18  19.62 

3.3861 

18  42  59.6 

6.871 

1  ^ 

13  33    4.52 

2.1006 

S.12  33  17.2 

9.431 

24 

15  20  42.97 

3.3924 

S.18  48  48.7 

6.766 

VI. 
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GREENWICH  MEAN  TIME- 

THK  MOON'S  RIGH7 

'  ASCENSION  AND  DECLINATION. 

How. 

^ — 

Dur. 

fbrlm 

DMdiiMtlni. 

wir. 

forlm. 

Hoar. 

Right  AMraaloa. 

Die 
forlm. 

Diir. 
fbrlm. 

TU 

ESDA 

Y  5. 

THURSDAY  7. 

0 

h     m      • 

15  20  42.97 

■ 

9.S934 

S.18''48  4^.7 

N 

6.766 

0 

h     m      ■ 
17  21  49.16 

i 
9.6986 

S.21    2  40.0 

If 
0.564 

1 

15  23    6.70 

9.1087 

18  54  31.5 

6J&B0 

1 

17  24  26.65 

3-6961 

21    2    1.6 

0.716 

2 

15  25  30.81 

3.4049 

19    0    7S) 

6.569 

2 

17  27    4.29 

3.0985 

21     1  14.1 

0.866 

3 

15  27  55.29 

3.4110 

19    5  37.8 

6.443 

3 

17  29  42.07 

9-6308 

21    0  17.5 

1.090 

4 

15  30  20.13 

3.4173 

19  11    1.1 

6.883 

4 

17  32  19.98 

9^99 

20  59  11.7 

1.179 

5 

15  32  45.35 

S.438S 

19  16  17.8 

6.939 

5 

17  34  58.02 

9.6849 

20  57  56.8 

1.895 

6 

15  35  10.93 

3.4S04 

19  21  27.8 

5.110 

6 

17  37  36.17 

9-6867 

20  56  32.7 

1.478 

7 

15  37  36.88 

9.4IM 

19  26  31.0 

4.097 

7 

17  40  14.42 

9.6884 

20  54  59.4 

1U»1 

8 

15  40    3.19 

3.4415 

19  31  27.4 

4.869 

8 

17  42  52.78 

9UM00 

20  53  17.0 

1.764 

9 

15  42  29.86 

3.447ft 

19  36  16.8 

4.766 

9 

17  45  31.23 

3.6416 

20  51  25.4 

1.937 

10 

15  44  56.89 

3.4U4 

19  40  59.3 

4.649 

10 

17  48    9.77 

20  49  24.5 

9.090 

11 

15  47  24.27 

3.4M3 

19  45  34.7 

4.580 

11 

17  50  48.39 

20  47  14.4 

9.944 

1^ 

15  49  52.00 

3.4661 

19  50    2.9 

4.410 

12 

17  53  27.08 

3.6458 

20  44  55.2 

9.897 

13 

15  52  20.08 

3.4700 

19  54  23.9 

4.989 

13 

17  56    5.83 

3j6468 

20  42  26.7 

9.551 

14 

15  54  48.51 

3.4:766 

19  58  37.6 

4.107 

14 

17  58  44.64 

3^73 

20  39  49.0 

3.704 

15 

15  57  I7J88 

9.4638 

20    2  43i> 

4.048 

15 

18    1  2Ii50 

9U{479 

20  37    2.1 

3.858 

16 

15  59  46.89 

3J1879 

20    6  42.8 

8.918 

16 

18    4    2.39 

9.6485 

20  34    6.0 

84)11 

17 

16    2  15.84 

8.4065 

20  10  34.2 

8.798 

17 

18    6  41.31 

9.6489 

20  31    0.7 

8.165 

18 

16    4  45.62 

8.4090 

20  14  18.0 

8.667 

18 

18    9  20.26 

3.6498 

20  27  46.2 

8.818 

19 

16    7  15.72 

8.5044 

20  17  54.2 

3.589 

19 

18  11  59.23 

3.6495 

20  24  22.5 

8.471 

20 

16    9  46.15 

8.500B 

20  2122.7 

8.410 

20 

18  14  38.20 

3.6496 

20  20  49.7 

8.694 

21 

16  12  16.90 

8.5151 

20  24  43.4 

8.980 

21 

18  17  17.18 

3.6496 

20  17    7.7 

8.776 

22 

16  14  47.96 

3.500B 

20  27  56.3 

8.140 

22 

18  19  56.15 

9.6494 

20  13  16.6 

8.997 

23 

16  17  19-84 
WED 

9.6355 

STESD 

S.20  31    U 
AT   6. 

8U>17 

23 

18  22  35.11 
Fi 

8.6491 

tlDAY 

S.20   9  ia4 
8. 

4.678 

0 

16  19  51.02 

3jn05 

S.20  33  58.31 

9.884 

0 

18  25  14.04 

3UM87 

S.20    5    7.2 

4.999 

1 

16  22  23.00 

3.5655 

20  36  47.3 

8.749 

1 

18  27  52.95 

3.6489 

20    0  48.9 

4.360 

2 

16  24  55.28 

8.5404 

20  39  28.2 

3US14 

2 

18  30  31.82 

3.6476 

19  56  21.6 

4.580 

3 

16  27  27.85 

3JM53 

20  42    1.0 

9.478 

3 

18  33  10.65 

3.0467 

19  51  45.3 

4.680 

4 

16  30    0.71 

3.6409 

20  44  25.6 

9.841 

4 

18  35  49^2 

3.6456 

19  47    0.1 

4.839 

5 

16  32  33.85 

8.5546 

20  46  41.9 

9.903 

5 

18  38  28.14 

3,6448 

19  42    6X) 

4.977 

6 

16  35    7.27 

8.5609 

20  48  50.0 

9j064 

6 

18  41    a79 

9.6487 

19  37    2.9 

5.195 

7 

16  37  40.95 

3.5666 

20  50  49.7 

1.996 

7 

18  43  45.37 

19  31  51.0 

5.972  1 

8 

16  40  14.90 

8.5680 

20  52  41.0 

1.785 

8 

18  46  23.88 

9.6410 

19  26  30.3 

6.418   I 

9 

16  42  49.11 

8.5738 

20  54  23.8 

iJfM 

9 

18  49    2.30 

9.6396 

19  21    0.9 

6JS63   i 

10 

16  45  23.57 

8.5765 

20  55  58.2 

1.500 

10 

18  51  40.^ 

9.6379 

19  15  22.7 

5.708 

11 

16  47  58.28 

3.5805 

20  57  24.0 

1.857 

11 

18  54  18.85 

9«6869 

19    9  35.9 

5.863 

12 

16  50  33.23 

34»44 

20  58  41.1 

1.918 

12 

18  56  56.97 

9.6344 

19    3  40.4 

5UM5 

13 

16  53    8.42 

3.58S8 

20  59  49.6 

\M9 

13 

18  59  34.98 

9.6395 

18  57  36.4 

6.138 

14 

16  55  43.83 

3.5031 

21    0  49.4 

ojm 

14 

19    2  12.87 

9U»05 

18  51  23.8 

6.980 

15 

16  58  19.47 

8.8088 

2r    1  40.4 

0.777 

15 

19    4  50.64 

3Ui383 

18  45    2.8 

6U90   1 

16 

17    0  55.33 

3.5004 

21    2  22.7 

0.680 

16 

19    7  28.27 

9.6960 

18  38  33.4 

6.569 

17 

17    3  31.40 

3.6038 

21    2  56.1 

0.488 

17 

19  10    5.77 

9.6987 

18  31  55.7 

6.608 

18 

17    6    7.67 

3.6061 

21    3  20.7 

0.836 

18 

19  12  43.12 

3.6913 

18  25    9.6 

6J886 

19 

17    8  44.14 

3.6003 

21    3  36.4 

0.187 

19 

19  15  20^ 

9.6188 

18  18  15.3 

6Jr79 

20 

17  11  20.79 

3.6134 

21    3  43.1 

0.088 

20 

19  17  57.38 

3.6169 

18  11  13.0 

7.107 

21 

17  13  57.63 

8.6154 

21    3  40.8 

0.119 

21 

19  20  34.27 

•     9.6135 

18    4    2.5 

7.949 

22 

17  16  34.64 

3.6188 

21    3  29.6 

ojsm 

22 

19  23  11.00 

9.6107 

17  56  44.0 

7J»76 

23 

17  19  11.82 

3.6910 

21    3    9.3 

0.418 

23 

19  25  47.56 

9.6078 

17  49  17.5 

7Ji08 

24 

17  21  49.16 

3.0386 

S.21    2  40.0 

0.564 

24 

19  28  23.94 

9.6048 

S.17  41  43.1 

7.680 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aseension. 

IMff. 
for  1  m. 

DeoUnatton. 

wir. 

forlm. 

Hour. 

Right  ASOMltloil. 

1     Diff. 

1  for  1  m. 

1 

Diff. 
forlm. 

SATURDAY  9. 

MONDAY 

.    11. 

0 

h    m     8 

19  28  23.94 

B 

9.0048 

s.ifdd.i 

7.639 

0 

h    m     s 
21  28  55.33 

8 
3.4059 

S.  9  32'    i7 

12.141 

1 

19  31    0.14 

3.6017 

17  34    0.9 

7.768 

1 

21  31  19.55 

3.4015 

9  19  52.6 

12.194 

2 

19  33  36.15 

ajMoa 

17  26  11.0 

7.896 

2 

21  33  43.51 

2.3071 

9    7  39.4 

12.345 

3 

19  36  11.97 

9.flM4 

17.18  13.4 

8.038 

3 

21  36    7.20 

3.3937 

8  55  23.2 

12.395 

4 

19  38  47.60 

3.M31 

17  10    8.3 

8.149 

4 

21  38  30.63 

3JS688 

8  43    4.0 

13.343 

5 

19  41  23.03 

3.0897 

17    1  55.7 

8.373 

5 

21  40  53.80 

3.3840 

8  30  42.0 

13.386 

6 

19  43  58.25 

S.0e«3 

16  53  35.6 

8.896 

6 

21  43  16.71 

2.8796 

8  18  17.4 

13.483 

7 

19  46  33.26 

2J»17 

16  45    8.2 

8.618 

7 

21  45  39.36 

3.3768 

8    5  50.2 

13.474 

8 

19  49    8.06 

3.5781 

16  36  33.5 

8.638 

8 

21  48    1.75 

3.8710 

7  53  20.5 

13.515 

9 

19  51  42.64 

3.6745 

16  27  51.7 

8.757 

9 

21  50  23.89 

3.8668 

7  40  48.4 

13.555 

10 

19  54  17.00 

3.6706 

16  19    2.7 

8.875 

10 

21  52  45.77 

3.8636 

7  28  13.9 

13.593 

11 

19  56  51.14 

3.6671 

16  10    6.7 

8.991 

11 

21  55    7.40 

3.3585 

7  15  37.3 

13.637 

12 

19  59  25.05 

34M88 

16    1    3.8 

9.105 

12 

21  57  28.79 

3.8544 

7    2  58.6 

13.661 

13 

20    1  58.73 

3J}694 

15  51  54.1 

9.318 

13 

21  59  49.93 

3.8503 

6  50  17.9 

13.694 

14 

20    4  32.17 

3.5554 

15  42  37.6 

9U)39 

14 

22    2  10.82 

3.8463 

6  37  35.3 

13.736 

15 

20    7    5.38 

3.5514 

15  33  14.5 

9.489 

15 

22    4  31.47 

3.8431 

6  24  50.9 

13.764 

16 

20    9  38.34 

2^78 

15  23  44.9 

9.548 

16 

22    6  51.87 

3.8381 

6  12    4.8 

13.781 

17 

20  12  11.06 

3.5483 

15  14    8.8 

9.655 

17 

22    9  12.04 

2.8842 

5  59  17.1 

13.807 

18 

20  14  43.53 

3.5^1 

15    4  26.3 

9.780 

18 

22  11  31.97 

2.3308 

5  46  28.0 

13.831 

19 

20  17  15.76 

3.5849 

14  54  37.5 

9.864 

19 

22  13  51.67 

2.8264 

5  33  37.4 

13.864 

20 

20  19  47.73 

2.5807 

14  44  42.6 

9.966 

20 

22  16  11.13 

3JI225 

5  20  45.5 

12.875 

21 

20  22  19.45 

3.5-205 

14  34  41.6 

10.067 

21 

22  18  30.36 

2.8187 

5    7  52.4 

12.894 

22 

20  24  50.91 

3.5338 

14  24  34.7 

10.166 

22 

22  20  49.37 

2.8149 

4  54  58.2 

13.913 

23 

20  27  22.12 

SU 

3.5180 

NDAY 

S.14  14  21.8 
10. 

10.363 

23 

22  23    8.16 
TUl 

2.8113 

CSDAl 

S.  4  42    2.9 
r    12. 

13.939 

0 

20  29  53.07 

3.5187 

S.14    4    3.0 

10.859 

0 

22  25  26.72 

3.3075 

S.  4  29    6.7 

13.944 

1 

20  32  23.76 

3.5098 

13  53  38.6 

10.453 

1 

22  27  45.06 

3.3089 

4  16    9.7 

13.967 

2 

20  34  54.18 

3.5049 

13  43    8.7 

10.545 

2 

22  30    3.19 

3.3003 

4    3  1J.9 

13.068 

3 

20  37  24.34 

3.5004 

13  32  a3.3 

10.636 

3 

22  32  21.10 

3.3966 

3  50  13.5 

13.978 

4 

20  39  54.23 

3.4900 

13  21  52.4 

10.735 

4 

22  34  38.80 

3J2983 

3  37  14.5 

13.967 

5 

20  42  23.85 

3.4915 

13  11    6.3 

10.813 

5 

22  36  56.30 

3.3698 

3  24  15.1 

13.094 

6 

20  44  53.21 

3.4871 

13    0  15.0 

10.896 

6 

22  39  13.59 

3.3864 

3  11  15.2 

13.000 

7 

20  47  22.30 

3.48-26 

12  49  18.6 

10.96-2 

7 

22  41  30.68 

3.2831 

2  58  15.0 

18.005 

8 

20  49  51.12 

3.4781 

12  38  17.2 

11.064 

8 

22  43  47.5t) 

3.3797 

2  45  14.6 

13.006 

9 

20  52  19.67 

3.4786 

12  27  10.9 

11.144 

9 

22  46    4.24 

3.2764 

2  32  14.1 

13.006 

10 

20  54  47.95 

3.4691 

12  15  59.9 

11.223 

10 

22  48  20.73 

3.3733 

2  19  13.6 

13.006 

11 

20  57  15.96 

3.4645 

12    4  44.2 

11.399 

11 

22  50  37.03 

3.3701 

2    6  13.1 

13.006 

12 

20  59  43.69 

3.4600 

11  53  24.0 

11.874 

12 

22  52  53.14 

3.2670 

1  53  12.8 

isuxn 

13 

21    2  11.15 

3.4554 

11  41  59.3 

11.448 

13 

22  55    9.06 

3.3639 

1  40  12.7 

13.999 

14 

21    4  38.34 

3.4509 

11  30  30.2 

11.530 

14 

22  57  24.80 

3.3609 

1  27  12.9 

13.994 

15 

21    7    5.26 

3.4464 

11  18  56.9 

11.590 

15 

22  59  40.36 

3.2579 

1  14  13.5 

12.967 

16 

21    9  31.91 

3.4419 

11    7  19.4 

11.658 

16 

23    1  55.75 

2.3550 

1    1  14.5 

13.978 

17 

21  11  58.29 

3.4373 

10  55  37.9 

11.725 

17 

23    4  10.96 

3.8531 

0  48  16.1 

13.968 

18 

21  14  24.39 

3.4328 

10  43  52.4 

11.789 

18 

23    6  26.00 

3.3498 

0  35  18.4 

13.957 

19 

21  16  50.22 

3.438-2 

10  32    3.1 

11.853 

19 

23    8  40.88 

3J2466 

0  22  21.4 

13.944 

20 

2J  19  15.78 

2.4387 

10  20  10.1 

11.914 

20 

23  10  55.59 

3.3439 

S.  0    9  25.1 

13.830 

21 

21  21  41.07 

3.419-2 

10    8  13.4 

11.974 

21 

23  13  10.14 

3.3413 

N.  0    3  30.3 

13.915 

22 

21  24    6.09 

3.4147 

9  .56  13.2 

12.033 

22 

23  15  24.54 

3.2387 

0  16  24.7 

12.899 

23 

21  26  30.84 

3.4103 

9  44    9.6 

12.087 

23 

23  17  38.78 

3.2861 

0  29  18.1 

13.881 

24 

21  28  55.33 

3.4059 

S.  9  32    2.7 

12.141 

24 

23  19  52.87 

2.2336 

N.  0  42  10.4 

13.863 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 

Hour. 

1 

Bight  AaomOon, 

DIff. 
forlm. 

Diir. 
forlm. 

Hour. 

Right  AMenaion. 

Diir. 

forlm. 

Diff 
forlm. 

WED 

NESD. 

A.Y  la 

FRIDAY 

15. 

0 

23  19  52.87 

■ 

S.98S6 

N.  0  42'  l8.4 

13.603 

0 

h     m     0 

1    5    9.70 

B 
3.1111 

N.10°l^    ^'.5 

M 

10.678 

1 

23  22    6.81 

3.9813 

0  55    1.5 

13.843 

1 

1    7  19S)6 

3.1706 

10  26  47.8 

10.606 

2 

23  24  20.61 

3.3388 

1    7  51.4 

13.830 

2 

1    9  30.20 

3.1706 

10  37  22.1 

10.687 

!    3 

23  26  34.26 

3.3304 

1  20  39.9 

13.797 

3 

1  11  40.43 

3.1706 

10  47  52.2 

10.468 

4 

23  28  47.77 

3.3341 

133  27.0 

13.773 

4 

1  13  50.65 

3.1708 

10  58  18.2 

10.896 

5 

23  31    1.15 

3.3318 

1  46  12.6 

13.747 

5 

1  16    0.87 

3.1703 

11    8  39.9 

10.837 

6 

23  33  14.39 

3.3196 

1  58  56.7 

13.730 

6 

1  18  11.08 

3.1701 

11  18  57.4 

10.366 

1    7 

23  35  27.50 

3.3174 

2  11  39.2 

13.693 

7 

1  20  21.29 

3.1701 

11  29  10.5 

10.188 

1    8 

23  37  40.48 

3.3163 

2  24  19.9 

13.664 

8 

1  22  31.49 

3.1700 

11  39  19.3 

10.110 

1    ^. 

23  39  53.34 

3.3188 

2  36  58.8 

13.684 

9 

1  24  41.69 

3.1700 

11  49  23.7 

10.087 

lOj 

23  42    6.08 

3.9118 

2  49  36.0 

13UJ08 

10 

1  26  51.89 

3.1701 

11  59  23.7 

9.968 

i  11* 

23  44  18.70 

3.3094 

3    2  11.3 

13.671 

11 

1  29    2.10 

3.1703 

12    9  19.2 

9.887 

'  12 

23  46  31.20 

3.3076 

3  14  44.6 

13.688 

12 

1  31  12.31 

2.1708 

12  19  10.1 

0.811 

;i3 

23  48  43.59 

3.3067 

3  27  15.9 

13.603 

13 

1  33  22^ 

3.1704 

12  28  56.5 

9.786 

14 

23  50  55.88 

3.3089 

3  39  45.0 

13.467 

14 

1  35  32.75 

3.1706 

12  38  38.3 

9.658 

15 

23  53    8.06 

3.3033 

3  52  11.9 

13.481 

15 

1  37  42.98 

3.1707 

12  48  15.4 

9JS60 

i  16 

23  55  20.14 

3.3006 

4    4  36.6 

13.893 

16 

1  39  53ia 

3.1709 

12  57  47.9 

9.603 

17 

23  57  32.12 

3.1969 

4  16  59.1 

13.864 

17 

1  42    3.49 

3.1711 

13    7  15.6 

9.438 

18 

23  59  44.00 

3.1973 

4  29  19.2 

13.814 

18 

1  44  13.76 

3.1718 

13  16  38.6 

9.343 

19 

0    1  55.79 

3.1968 

4  41  36.8 

13.378 

19 

1  46  24.05 

2.1716 

13  25  56.8 

9.363 

20 

0    4    7.49 

3.1948 

4  53  52.0 

13.381 

20 

1  48  34.35 

3.1719 

13  35  10.2 

9.183 

21 

0    6  19.10 

3.1939 

5    6    4.6 

13.188 

21 

1  50  44.67 

3.1733 

13  44  18.7 

9.101 

22 

0    8  30.63 

3.1916 

5  18  14.6 

13.144 

22 

1  52  55.01 

3.1736 

13  53  22i) 

90)19 

23 

0  10  42.08 

3.1903 

N.  5  30  21.9 

134»9 

23 

1  55    5.36 

3.1728 

N.14    2  20.9 

8.986 

THU 

RSDA 

Y    14. 

SATl 

[JRDA 

Y    16. 

^ 

0 

0  12  53.45 

3.1889 

N.  5  42  26.5 

13.063 

0 

1  57  15.74 

3.1781 

N.14  11  14.6 

8.668 

1 

0  15    4.74 

3.1876 

5  54  28.3 

13.006 

1 

1  59  26.14 

3.1736 

14  20    3.3 

8.769 

2 

0  17  15.96 

3.1864 

6    6  27.2 

11.968 

2 

2    1  36.56 

3.1789 

14  28  46.9 

8.686 

3 

0  19  27.11 

3.1863 

6  18  23.2 

11.909 

3 

2    3  47.01 

3.1748 

14  37  25.4 

6.600 

4 

0  21  38.19 

3.1843 

6  30  16.3 

11.869 

4 

2    5  57.48 

2.1747 

14  45  58.9 

8J»16 

5 

0  23  49.21 

3.1831 

6  42    6.3 

11.807 

5 

2    8    7.98 

3.1761 

14  54  27.2 

8.439 

6 

0  26    0.16 

8.1831 

6  53  53.2 

11.766 

6 

2  10  18.50 

3.1766 

15    2  50.4 

6.343 

7 

0  28  11.05 

3.1811 

7    5  37.0 

11.708 

7 

2  12  29.04 

3.1760 

15  11    8.3 

6.366 

8 

0  30  21.89 

3.]8(» 

7  17  17.6 

11.660 

8 

2  14  39.62 

3.1766 

15  19  21.0 

8.168 

9 

0  32  32.68 

3.1793 

7  28  55.0 

11.606 

9 

2  16  50.23 

3.1770 

15  27  28.4 

8.060 

10 

0  34  43.41 

3.1786 

7  40  29.0 

11.639 

10 

2  19    0.86 

2.1776 

15  35  30.6 

7.991 

11 

0  36  54.09 

3.1777 

7  51  59.6 

11.488 
11.436 

11 

2  21  11.52 

3.1779 

15  43  27.4 

7JW3 

12 

0  39    4.73 

3.1770 

8    3  26.9 

12 

2  23  22.21 

3.1784 

15  51  18.8 

7.813 

13 

0  41  15.32 

3.1763 

8  14  50.7 

11.868 

13 

2  25  32.93 

3.1789 

15  59    4.8 

7.723 

;i4 

0  43  25.88 

3.1766 

8  26  11.0 

11.809 

14 

2  27  43.68 

3.1794 

16    6  45.5 

7.633 

I  15 

0  45  36.40 

3.1760 

8  37  27.7 

11.348 

15 

2  29  54.46 

3.1799 

16  14  20.7 

7.641 

16 

0  47  46.88 

3.1744 

8  48  40.8 

11.187 

16 

2  32    5.27 

3.1804 

16  21  50.4 

7.460 

Il7 

0  49  57.32 

3.1738 

8  59  50.2 

11.136 

17 

2  34  16.11 

3.1810 

16  29  14.6 

7UJ68 

1  18 

0  52    7.74 

3.1738 

9  10  55.9 

11.064 

18 

2  36  26.99 

3.1816 

16  36  33.3 

7.966 

!  19 

0  54  18.13 

3.1739 

9  21  57.8 

11.001 

19 

2  38  37.90 

3.1830 

16  43  46.4 

7.173 

120 

0  56  28.49 

3.1736 

9  32  56.0 

10.987 

20 

2  40  48.83 

3.1826 

16  50  53.9 

7.079 

i21 

0  58  38.83 

3.1731 

9  43  50.3 

10.878 

21 

2  42  59.79 

3.1830 

16  57  55.8 

6.986 

22 

1    0  49.14 

3.1717 

9  54  40.7 

10.807 

22 

2  45  10.79 

3.1836 

17    4  52.1 

6.891 

23 

1    2  59.43 

3.1714 

10    5  27.1 

10.740 

23 

2  47  21.82 

3.1841 

17  11  42.7 

6.797 

24 

1    5    9.70 

3.1711 

N.IO  16    9.5 

10.678 

24 

2  49  32.881 

3.1846! 

N.17  18  27.7 

6.703 

10 
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IX. 


GREEiNWiCH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECT.TNATION. 

Hoar. 

Bight  AiMneioD. 

INff. 
forlm 

ItoelUtttloii. 

Diir. 

forlm. 

Hoar. 

Mghi  AjmbiIoii. 

fMrlin. 

Diir. 

IbrlB. 

SUNDAY  17. 

TUESDAY   19. 

0 

h    m     0 
2  49  32.88 

a 
9.1846 

N.lf  1^23^:7 

n 
6.7(0 

0 

h    m     ■ 
4  84  44.69 

B 

9.1009 

NJN)  U  6^.4 

1.829 

1 

2  51  43.97 

3.1661 

17  25    6.9 

6.606 

1 

4  36  56.08 

9.1806 

20  46  41.6 

1.717 

2 

2  53  55.09 

3.1866 

17  31  40.4 

6J»10 

2 

4  39    7.44 

9.1880 

20  48  21.5 

1.619 

3 

2  56    6iM 

3.1861 

17  38    8.1 

6.414 

3 

4  41  18.76 

3.1884 

20  49  55.1 

1.806 

4 

2  58  17.42 

9.1866 

17  44  30.1 

6.818 

4 

4  43  30.05 

3.1878 

20  51  22.5 

1.403 

5 

3    0  28.63 

9.1871 

17  50  46.3 

6.391 

5 

4  45  41.30 

3.1871 

20  52  43.6 

ijzoe 

6 

3    2  39.87 

3.1876 

17  56  56.6 

6.134 

6 

4  47  52.50 

3.1864 

20  53  58.3 

1.108 

7 

3    4  51.14 

9.1880 

18    3    1.1 

6.096 

7 

4  50    3.66 

3.1866 

20  55    6.8 

1U»0 

8 

3    7    2.43 

9.I8B5 

18    8  59.7 

6.098 

8 

4  52  14.77 

3.1848 

20  56    9.0 

0.084 

9 

3    9  13.75 

9.1880 

18  14  52.4 

6.880 

9 

4  54  25.84 

3.1840 

20  57    4.9 

0.860 

10 

3  11  25.10 

3.18d3 

18  20  39.3 

6.781 

10 

4  56  36.85 

3.1831 

20  57  54.6 

0.776 

11 

3  13  36.47 

3.1897 

18  26  20.2 

6.683 

11 

4  58  47.81 

3.1839 

20  58  38.0 

0.679 

12 

3  15  47.87 

3.1001 

18  31  55.2 

6.683 

12 

5    0  58.71 

9.1618 

20  59  15J2 

0.667 

13 

3  17  59.29 

3.1006 

18  37  24.2 

6.488 

13 

5    3    9.56 

9.1808 

20  59  46.1 

0.468 

14 

3  20  10.74 

3.1000 

18  42  47.2 

6.888 

14 

5    5  20.35 

9.1708 

21    0  10.8 

0.860 

15 

3  22  22.21 

9.1018 

18  48    4.2 

6.383 

15 

5    7  31.08 

9.1788 

21    0  29J3 

0J2&6 

16 

3  24  33.70 

9.1017 

18  53  15.2 

6.183 

16 

5    9  41.74 

9.1779 

21    0  41.4 

0.161 

17 

3  26  45.21 

9.1090 

18  58  20.2 

6.033 

17 

5  11  52.34 

9.1761 

21    0  47.4 

0.048 

18 

3  28  56.74 

9.1028 

19    3  19.1 

4.083 

18 

5  14    2.87 

9.1749 

21    0  47.2 

0.066 

19 

3  31    8.29 

9.1036 

19    8  12.0 

4.881 

19 

5  16  13.33 

3.1787 

21    0  40.8 

0.166 

20 

3  33  19.85 

9.1099 

19  12  58.8 

4.730 

20 

5  18  23.71 

9.1796 

21    0  28J2 

0.961 

21 

3  35  31.43 

9.1031 

19  17  39.5 

4.637 

21 

5  20  34.02 

9.1719 

21    0    9.4 

0.864 

22 

3  37  43.02 

9.1084 

19  22  14.1 

4.696 

22 

5  22  44.25 

3.1600 

20  59  44.5 

0.466 

23 

3  39  54.63 
MO 

3.1986 

NDAlf 

N.19  26  42.6 
'    18. 

4.438 

23 

5  24  54.41 
WEDl 

3.1686 

IIESDJ 

NiK)  59  13.5 
LY  20. 

0.606 

0 

3  42    6.25 

9.1088 

N.19  31    4.9 

4.831 

0 

5  27    4.48 

3.16T1 

N.20  58  865 

6.671 

1 

3  44  17.88 

9.10SO 

19  35  21.1 

4.918 

1 

5  29  14.47 

8.1667 

20  57  62.9 

0.773 

2 

3  46  29.52 

9.1040 

19  39  31.1 

4.116 

2 

5  31  24.37 

3.1648 

20  57    3.5 

0.876 

3 

3  48  41.17 

9.1041 

19  43  35.0 

4.018 

3 

5  33  34.18 

3.1696 

20  56    8.0 

0.076 

4 

3  50  52.82 

9.1043 

19  47  32.7 

8.010 

4 

5  35  43.91 

3.1618 

20  55    6.4 

ijcm 

5 

3  53    4.48 

9.1048 

19  51  24.2 

8.807 

5 

5  37  53.55 

3.1608 

20  63  58.7 

1.178 

6 

3  55  16.14 

0^1044 

19  55    9.5 

8.708 

6 

5  40    3.09 

3.16d3 

20  52  45.0 

1.970 

7 

3  57  27.81 

9.1044 

19  58  48.6 

8jno 

7 

5  42  12.53 

3.1666 

20  51  25.3 

1.179 

8 

3  59  39.47 

3.1044 

20    2  21.4 

8.406 

8 

5  44  21.88 

9.1660 

20  49  59.5 

1.470 

9 

4    1  51.13 

9.1048 

20    5  48.0 

8.809 

9 

5  46  31.13 

3.1683 

20  48  27.7 

1.679 

10 

4    4    2.79 

3.1049 

20    9    8.4 

8.988 

10 

5  48  40.27 

9.1616 

20  46  49.9 

1.679 

11 

4    6  14.44 

3.1041 

20  12  22.5 

8.188 

11 

5  50  49.31 

3.1486 

20  45    6.2 

1.778 

12 

4    8  26.09 

3.1040 

20  15  30.4 

8.070 

12 

5  52  58.25 

3.1480 

20  43  16.5 

1.877 

13 

4  10  37.73 

3.1080 

20  18  32.0 

3.074 

13 

5  55    7.08 

3.1469 

20  41  20.9 

1.876 

14 

4  12  49-36 

3.1087 

20  21  27.3 

9.870 

14 

5  57  15.80 

3.1444 

20  39  19.4 

9Ur74 

15 

4  15    0.98 

3.1086 

20  24  16.4 

9.766 

15 

5  59  24.40 

3.1436 

20  37  12.0 

9.179 

16 

4  17  12.58 

3.1088 

20  26  59.2 

9.661 

16 

6    1  32.89 

3.1406 

20  34  58.7 

9J70 

17 

4  19  24.17 

3.10SD 

20  29  35.7 

3.667 

17 

6    3  41.26 

9.IS86 

20  32  39.6 

9JI67 

18 

4  21  35.74 

3.1097 

20  32    6.0 

9.469 

18 

6    5  49.52 

9.1806 

20  30  14.6 

9.464 

19 

4  23  47.29 

3.1038 

20  34  30.0 

3.847 

19 

6    7  57.66 

3.1S46 

20  27  43.9 

9.666 

20 

4  25  58.82 

3.1090 

20  36  47.6 

9.949 

20 

6  10    5.67 

9.1896 

20  25    7.4 

1.666 

21 

4  28  10.33 

3.1016 

20  38  59.0 

9.187 

21 

6  12  13.56 

9.1806 

20  22  25.2 

9.768 

22 

4  30  21.81 

9.1013 

20  41    4.1 

9.089 

22 

6  14  21.33 

3.1984 

20  19  37ii 

9.847 

23 

4  32  33.27 

3.1007 

20  43    2.9 

1.097 

23 

6  16  28.97 

3.1363 

20  16  43.5 

9.043 

24 

4  34  44.69 

3.1009 

N.20  44  55.4 

1.899 

24 

6  18  36.49 

9.1949 

Ni»  13  44.1 

"" 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

How. 

UghtAMWMiOB. 

DUL 
fovlm. 

DUL 
forlm. 

Hour. 

Dlft 
forlm. 

DecBnatioii. 

Dur. 

Ibrlm. 

THl 

IRSDi 

lY  21. 

SATUttDAY  2a 

0 

h     m     B 

6  18  36.49 

:.u. 

N.20°  li  44".l 

N 

6.007 

0 

h     m     B 
7  57  43.81 

B 

94)017 

N.16    i  15.7 

n 
6.089 

1 

6  20  43.88 

9.1990 

20  10  39.1 

8.161 

1 

7  59  43.83 

1.9000 

16    1  14.7 

74)61 

2 

6  22  51.13 

9.1198 

20    7  28.4 

6.996 

2 

8    1  43.69 

14)068 

15  54    9.6 

7.119 

3 

6  24  58J25 

9.1176 

20    4  12.1 

9.318 

3 

8    3  43.39 

1.0087 

15  47    0.5 

7.185 

4 

6  27    5.24 

9.1154 

20    0  50.2 

8.411 

4 

8    5  42.94 

1.0010 

15  39  47.4 

7.351 

5 

6  29  12.10 

9.I1S] 

19  57  22.8 

84)08 

5 

8    7  42.33 

1.0684 

15  32  30.4 

7.817 

6 

6  31  18.61 

9.1100 

19  58  49.8 

8.606 

6 

8    9  41.55 

1.9667 

15  25    9.4 

7.889 

7 

6  33  25..38 

9.1094 

19  .50  11.4 

3.086 

7 

8  11  40.62 

1.0831 

15  17  44.5 

7.447 

8 

6  35  31.82 

9.1061 

19  46  27.5 

8.777 

8 

8  13  39.63 

1.0805 

15  10  15.8 

7.511 

9 

6  37  38.12 

9.1017 

19  42  38.2 

8.867 

9 

8  15  38.28 

1.0770 

15    2  43.3 

7.578 

10 

6  39  44.27 

9.101S 

19  38  43.4 

84)67 

10 

8  17  36.88 

1.0758 

14  55    7.0 

74)86 

11 

6  41  50.28 

9aM0 

19  34  43.2 

44)47 

11 

8  19  35.32 

1.0797 

14  47  27i) 

7.607 

12 

6  43  56.14 

9.0066 

19  30  37.7 

4.186 

12 

8  21  33.61 

1.9701 

14  39  43.4 

7.768 

13 

6  46    1.86 

9^0041 

19  26  26.9 

4.996 

13 

8  23  31.75 

1.0676 

14  31  56.1 

7.818 

14 

6  48    7.43 

9.0916 

19  22  10.7 

4.813 

14 

8  25  29.73 

1.0660 

14  24    5Ji 

7.878 

15 

6  50  12.85 

94601 

19  17  49.3 

4.401 

15 

8  27  27i56 

1.9036 

14  16  10.7 

7.088 

16 

6  52  18.12 

94W66 

19  13  22.6 

4.488 

16 

8  29  25^24 

1.0600 

14    8  12.6 

7.907 

17 

6  54  23.24 

9JI841 

19    8  50.7 

4.676 

17 

8  31  22.77 

1.0676 

14    0  11.0 

64)56 

18 

6  56  28.21 

9.0816 

19    4  13.6 

4.661 

18 

8  33  20.15 

1.0651 

13  52    6J0 

8.113 

19 

6  58  33.03 

9^)791 

18  59  31.4 

4.747 

19 

8  35  17.39 

1.0537 

13  43  57.6 

8.169 

20 

7    0  37.70 

9.0766 

18  54  44.0 

4.889 

20 

8  37  14.48 

1.0006 

13  35  45.7 

8.336 

21 

7    2  42.21 

9UI790 

18  49  51.5 

44)17 

21 

8  39  11.43 

1.0470 

13  27  30J> 

8.380 

22 

7    4  46.57 

9anit 

18  44  54.0 

6.001 

22 

8  41    8ie 

1.0455 

13  19  12.0 

8.385 

23 

7    6  50.77 

94WB7 

tIDAY 

N.18  39  5lJi 
22. 

64)64 

23 

8  43    4.89 

sn 

1.0489 

NDAY 

N.13  10  50^ 
24. 

8JB0 

0 

7    8  54.82 

90)661 

N.18  34  44.0 

6.107 

0 

8  45    1.41 

1.0406 

N.13    2  25.3 

8.448 

1 

7  10  58.71 

9.0696 

18  29  31.5 

6.349 

1 

8  46  57.79 

14)385 

12  53  57.1 

8.486 

2 

7  13    2.44 

94)609 

18  24  14.1 

6.881 

2 

8  48  54j03 

1.9869 

12  45  25.8 

8.548 

3 

7  15    6.01 

9U>B8i 

18  18  51.8 

6.413 

3 

8  50  50.13 

1.9880 

12  36  51.4 

8.600 

4 

7  17    9.43 

9U)6A6 

18  13  24.7 

6.403 

4 

8  52  46.10 

14)816 

12  28  13.8 

8.651 

5 

7  19  12.69 

9.0606 

18    7  52.8 

6.673 

5 

8  54  41.93 

1.0904 

12  19  33.2 

8.701 

6 

7  21  15.78 

9X609 

18    2  16.0 

6.663 

6 

8  56  37.63 

1.0979 

12  10  49.7 

8.750 

7 

7  23  18.71 

9^76 

17  56  34.5 

6.781 

7 

8  58  33.20 

1.9950 

12    2    3.2 

8.709 

8 

7  25  21.48 

9UM49 

17  50  48.3 

6.800 

8 

9    0  28.64 

1.0938 

11  53  13.8 

8.847 

9 

7  27  24.09 

94M99 

17  44  574 

6.887 

9 

9    2  23.94 

1.990V 

11  44  21J5 

8.885 

10 

7  29  2a54 

9.0606 

17  39    1.8 

6.964 

10 

9    4  19.11 

1.9186 

11  35  26.4 

84)49 

11 

7  31  28.83 

9.0606 

17  33    1.6 

64)41 

11 

9    6  14.16 

1.9166 

11  26  28.5 

8.969 

12 

7  33  30.95 

9.0S41 

17  26  56.9 

6.117 

12 

9    8    9.09 

1.0144 

11  17  27.7 

94)36 

13 

7  35  33.91 

9.0618 

17  20  47.6 

6.103 

13 

9  10    3.90 

1.9134 

11    8  24J2 

9.080 

14 

7  37  34.71 

94)986 

17  14  33.8 

6.967 

14 

9  11  58.58 

1.9104 

10  59  18.1 

9.194 

15 

7  39  36.35 

94)966 

17    8  15.5 

6.849 

15 

9  13  53.14 

1.9064 

10  50    9.3 

0.168 

16 

7  41  37.83 

94>966 

17    1  52.8 

6.416 

16 

9  15  47.59 

1.0066 

10  40  57.9 

0.311 

17 

7  43  39.14 

94)906 

16  55  25.7 

6.488 

17 

9  17  41.92 

1.0046 

10  31  43.9 

9.354 

t  18 

7  45  40.29 

94)176 

16  48  54.2 

6.600 

18 

9  19  36.14 

IMOt 

10  22  27.4 

0.306 

19 

7  47  41.28 

94)161 

16  42  18.4 

6.689 

19 

9  21  30i25 

1.0009 

10  13    84 

9.387 

20 

7  49  42.11 

94)194 

16  35  38.3 

6.708 

20 

9  23  24.25 

1.8901 

10    3  47.0 

9.878 

21 

7  51  42.78 

94)091 

16  28  53.9 

6.774 

21 

9  25  18.14 

1.6078 

9  54  23.1 

9.418 

22 

7  53  43.28 

94)070 

16  22    5.3 

6.844 

22 

9  27  11.93 

1.6056 

9  44  56.8 

9.467 

23 

7  55  43.62 

94)044 

IG  15  12.6 

6.013 

23 

9  29    5.61 

1.8038 

9  a5  28.2 

9.406 

24 

7  57  43.81 

9.0017 

N.16    8  15.7 

6.963 

24 

9  30  59.19 

1.8031 

N.  9  25  57.3 

9.584 

12 
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XI. 


GREENWICH  MEAN  TiBiE. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECUNATION. 

Hoar. 

Right  Afleondon. 

IHff. 
for  1  m. 

Diff. 
forlm. 

Boar. 

Diir. 

forlm. 

IMff. 
forlm. 

MONDAl 

25. 

WEDNESDAY  27. 

0 

h    m     ■ 
9  30  59.19 

0 
1.8921 

N.  9  2d57^'.3 

N 

9.634 

0 

h    m     s 

11    0  35.33 

B 
1.8674 

N.  1  id  ld.5 

H 

10331 

1 

9  32  52.67 

1.8906 

9  16  24.1 

9373 

1 

11    2  26.79 

13678 

1    5  38.4 

10330 

2 

9  34  46.05 

1.8889 

9    6  48.7 

9.609 

2 

11    4  18.27 

13689 

0  54  59.8 

10346 

3 

9  36  39.33 

1.8878 

8  57  11.1 

9.646 

3 

11    6    9.78 

1.8687 

0  44  20.8 

10369 

4 

9  38  :».52 

1.8867 

8  47  31.3 

9381 

4 

11    8    1.32 

13693 

0  33  41.5 

10366 

5 

9  40  25.61 

1.8843 

8  37  49.4 

9.716 

5 

11    9  52.89 

1.8698 

0  23    1.9 

10363 

6 

9  42  18.62 

1.8897 

8  28    5.4 

9.760 

6 

11  11  44.49 

13604 

0  12  21.9 

103GB 

7 

9  44  11.54 

1.8818 

8  18  19.4 

9.783 

7 

11  13  36.13 

13611 

N.  0    1  41.6 

10373 

8 

9  46    4.38 

1.8799 

8    8  31.4 

9316 

8 

11  15  27.82 

13618 

S.  0    8  58.8 

10376 

9 

9  47  57.14 

1.8786 

7  58  41.4 

9349 

9 

11  17  19.55 

13636 

0  19  39.4 

10.678 

10 

9  49  49.81 

1.8773 

7  48  49.5 

9381 

10 

11  19  11.32 

13683 

0  30  20.2 

10380 

11 

9  51  42.40 

1.8760 

7  38  55.7 

9.913 

11 

11  21    3.14 

13643 

0  41    1.1 

10363 

12 

9  53  34.92 

1.8746 

7  29    0.1 

9.943 

12 

11  22  55.03 

13661 

0  51  42.1 

10.683 

13 

9  55  27.36 

1.8784 

7  19    2.6 

9.973 

13 

11  24  46.97 

13661 

1    2  23.1 

10.088 

14 

9  57  19.73 

1.8738 

7    9    3.4 

10.001 

14 

11  26  38.96 

13673 

1  13    4.1 

10368 

15 

9  59  12.04 

1.8713 

6  59    2.5 

10.080 

15 

11  28  31.02 

13083 

1  23  45.1 

10383 

16 

10    1    4J27 

1.8701 

6  48  59.8 

10368 

16 

11  30  23.15 

1.8604 

1  34  26.0 

10380 

17 

10    2  56.44 

1.8090 

6  38  55.5 

10366 

17 

11  32  15.34 

13706 

1  45    6.8 

10378 

18 

10    4  48.55 

1.8679 

6  28  49.5 

10.113 

18 

11  34    7.61 

13717 

1  55  47.4 

10376 

19 

10    6  40.59 

1.8669 

6  18  41.9 

10.189 

19 

11  35  59.95 

13780 

2    6  27.9 

10.673 

20 

10    8  32.58 

1.8660 

6    8  32.8 

10.166 

20 

11  37  52.37 

13748 

2  17    8.1 

10.068 

21 

10  10  24.51 

1.8661 

5  58  22.2 

10.190 

21 

11  39  44.87 

13767 

2  27  48.0 

10363 

22 

10  12  16.39 

1.8643 

5  48  10.0 

10.314 

22 

11  41  37.46 

1.8771 

2  38  27.6 

10.6S6 

23 

10  14    8.22 
TUJ 

1.8634 

SSDAl 

N.  5  37  56.4 
f  26. 

10.388 

23 

11  43  30.13 
THU 

1.8786 

RSDA 

S.  2  49    6.9 
Y  28. 

10353 

0 

10  16    0.00 

1.8636 

N.  5  27  41.5 

10.361 

0 

11  45  22.89 

13803 

S.  2  59  45.9 

10.646 

1 

10  17  51.74 

1.8619 

5  17  25.2 

10.383 

1 

11  47  15.75 

13818 

3  10  24.4 

10.687 

2 

10  19  43.43 

1.8613 

5    7    7.5 

10.806 

2 

11  49    8.70 

13834 

3  21    2,4 

10330 

3 

10  21  35.09 

1.8606 

4  56  48.5 

10.337 

3 

11  51    1.75 

13861 

3  31  39.9 

10.631 

4 

10  23  26.70 

1.8600 

4  46  28.3 

10348 

4 

11  52  54.91 

13866 

3  42  17.0 

10313 

5 

10  25  18.28 

1.8694 

4  36    6.9 

10368 

5 

11  54  48.17 

1.8886 

3  52  53.5 

10303 

6 

10  27    9.83 

1.8689 

4  25  44.2 

10.387 

6 

11  56  41.54 

13906 

4    3  29.3 

10.601 

7 

10  29    1.35 

1.8686 

4  15  20.4 

10.406 

7 

11  58  35.03 

13034 

4  14    4.4 

10.660 

8 

10  30  52.a5 

13681 

4    4  55.5 

10.434 

8 

12    0  28.63 

13948 

4  24  38.9 

10368 

9 

10  32  44.32 

13677 

3  54  29.5 

10.441 

9 

12    2  22.35 

13063 

4  35  12.7 

10366 

10 

10  34  35.77 

13673 

3  44    2.5 

10.468 

10 

12    4  16.19 

1.8964 

4  45  45.6 

10343 

11 

10  36  27.20 

13670 

3  33  34.5 

10.474 

11 

12    6  10.16 

13006 

4  56  17.7 

10398 

12 

10  38  18.61 

1.8668 

3  23    5.6 

10.490 

12 

12    8    4.26 

13037 

5    6  49.0 

10.614 

13 

10  40  10.01 

13666 

3  12  35.8 

10.506 

13 

12    9  58.49 

1.9049 

5  17  19.4 

10.400 

14 

10  42    1.40 

1.8664 

3    2    5.0 

10330 

14 

12  11  52.85 

1.9079 

5  27  48.9 

10.483  i 

15 

10  43  52.78 

1.8663 

2  51  33.4 

10.684 

15 

12  13  47.35 

13096 

5  38  17.4 

10.466 

16 

10  45  44.16 

13663 

2  41    0.9 

10.647 

16 

12  15  42.00 

13130 

5  48  44.8 

10.440 

17 

10  47  35.53 

13563 

2  30  27.7 

10.660 

17 

12  17  36.79 

1.9144 

5  59  11.2 

10.431 

18 

10  49  26.91 

13663 

2  19  53.7 

10373 

18 

12  19  31.73 

13169 

6    9  36.5 

10.413 

19 

10  51  18.29 

13663 

2    9  19.0 

10383 

19 

12  21  26.82 

1.9194 

6  20    0.6 

10.803 

20 

10  53    9.67 

13664 

1  58  43.7 

10304 

20 

12  23  22.06 

1.9990 

6  30  23.6 

10373 

21 

10  55    1.06 

1.8666 

1  48    7.7 

10.604 

21 

12  25  17.46 

1.9346 

6  40  45.3 

10.863 

22 

10  56  52.47 

1.8668 

1  37  31.2 

10314 

22 

12  27  13.02 

1.9373 

6  51    5.8 

10330 

23 

10  58  43.89 

1.8671 

1  26  54.1 

10.633 

23 

12  29    8.75 

1.9301 

7    1  25.0 

10306 

24 

11    0  35.33 

1.8674 

N.  1  16  16.5 

10.631 

24 

12  31    4.64 

1.9330 

S.  7  11  42.8 

10.965 

J 
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1                                             GREENWICH  MEAN  TIME. 

1 

1 
1 
1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Honz. 

forlm. 

Dur. 

forlm. 

Hour. 

Right  Aaoension. 

Dfff. 
forlm. 

DMUnation. 

DM. 
Ibrlm. 

FB 

IDAY 

29. 

SUNDAY 

31. 

0 

h     m     8 

12  31    4.64 

8 
1.9339 

S.  ^Il'4i8 

10.385 

0 

h     m     8 
14    8    4.99 

8 

3.1274 

S.ll44  19:i 

M 

6.361 

1 

12  33    0.70 

1.9356 

7  21  59J2 

10.263 

1 

14  10  12.79 

3.1325 

14  52  32.3 

6.188 

2 

12  34  56.94 

1.9867 

7  32  14.2 

10.336 

2 

14  12  20.89 

3.1877 

15    0  41.6 

6.138 

3 

12  36  53.36 

IJMl 

7  42  27.7 

10.213 

3 

14  14  29.31 

3.14S9 

15    8  47.0 

8.057 

,    4 

12  38  49.95 

1.9447 

7  52  39.7 

10.187 

4 

14  16  38.04 

3.1461 

15  16  48.4 

7.990 

5 

12  40  46.72 

1.9476 

8    2  50.1 

10.160 

5 

14  18  47.09 

3.1584 

15  24  45.8 

7.933 

6 

12  42  43.69 

1.9S09 

8  12  58.9 

10.133 

6 

14  20  56.45 

3.1587 

15  32  39.0 

7.863 

7 

12  44  40.85 

1.9541 

8  23    6.0 

10.104 

7 

14  23    6.13 

3.1640 

15  40  28.0 

7.768 

8 

12  46  38.19 

1.9574 

8  33  11.4 

10.075 

8 

14  25  16.13 

3.1603 

15  48  12.9 

7.713 

9 

12  48  35.73 

1.9009 

8  43  15.0 

10.046 

9 

14  27  26.45 

3.1747 

15  55  53.5 

7.640 

10 

12  50  33.48 

1.9640 

8  53  16.9 

10U)16 

10 

14  29  37.10 

3.1601 

16    3  29.7 

7.567 

11 

12  52  31.42 

1.9674 

9    3  16.9 

9.965 

11 

14  31  48.07 

3.1655 

16  11     1.5 

7.493 

12 

12  54  29.57 

1.9708 

9  13  15.1 

9.053 

12 

14  33  59.36 

3.1909 

16  18  28.8 

7.416 

13 

12  56  27.93 

1.9744 

9  23  11.4 

9.931 

13 

14  36  10.98 

3.1964 

16  25  51.6 

7.843 

14 

12  58  26.50 

1.9780 

9  33    5.6 

9.888 

14 

14  38  22i)3 

3.2019 

16  33    9.8 

7.365 

15 

13    0  25.28 

1.9616 

9  42  57.8 

9.853 

15 

14  40  35.21 

3.3075 

16  40  23.3 

7.187 

16 

13    2  24J39 

1.9858 

9  52  47.9 

9.818 

16 

14  42  47.83 

3.3180 

16  47  32.2 

.     7.108 

17 

13    4  23.52 

1.9690 

10    2  35.9 

9.783 

17 

14  45    0.78 

3.3186 

16  54  36.3 

7.037 

18 

13    6  22.97 

1.99-27 

10  12  21.8 

9.745 

18 

14  47  14.06 

3.3343 

17    1  35.5 

6.945 

19 

13    8  22.64 

1J966 

10  22    5.5 

9.708 

19 

14  49  27.68 

3.3398 

17    8  29.8 

6.863 

20 

13  10  22.55 

3.0003 

10  31  46.8 

9.670 

20 

14  51  41.64 

3.3854 

17  15  19.1 

6.780 

21 

13  12  22.69 

a.0042 

10  41  25.8 

9.631 

21 

14  53  55.94 

3.3411 

17  22    3.4 

6.696 

22 

13  14  23.06 

3.006-2 

10  51    2.5 

9.591 

22 

14  56  10.57 

3.3467 

17  28  42.6 

6.611 

23 

13  16  23.67 

3.0133 

S.11    0  36.8 

9J»51 

23 

14  58  25.54 

3.3534 

S.17  35  16.7 

6J»4 

SATl 

[JRDA 

Y   30. 

MONDAY 

,   FEBRUARY   1. 

0 

13  18  24.53 
13  20  25.63 

3.0168 

S.11  10    8.6 
11  19  37.9 

9.509 

0 

1     15    0  40.85 

3.3560 

IS.  17  41  45.51     6.486 

1 

S.0S04 

9.467 

t    2 

13  22  26.98 

3.0345 

11  29    4.6 

9.434 

3 

13  24  28.58 

3.0387 

11  38  28.7 

9.S80 

4 

13  26  30.43 

3.0830 

11  47  50iJ 

9.835 

5 

13  28  32.54 

3.0873 

11  57    8.9 

9.289 

6 

13  30  34.91 

3.0417 

12    6  24i) 

9.343 

PHASES 

OF  THE  MOON.           || 

7 

8 

13  32  37.54 
13  34  40.44 

3.0461 

12  15  38.1 
12  24  48.4 

9.196 

3.0505 

9.147 

9 

13  36  4a60 

3.0550 

12  33  55.8 

9.098 

d       h       m 
1    19    39i2 

10 

13  38  47.04 

3.0596 

12  43    0.2 

9.048 

C  Last  Quar 

ter,  .    . 

11 

13  40  50.75 

3.0643 

12  52    1.6 

8.906 

0  New  Moot 
3)  First  Quai 
O  Full  Moon 
(C  Last  Quar 

1, 

.      8    19    45.6 

12 
13 

13  42  54.74 
13  44  59.00 

3.0686 
S.(n84 

13    0  59.9 
13    9  55.1 

8.946 
8.893 

■ter,. 

.    15    11      6.0 
.    23    10      2.3 

14 
15 

13  47    3.55 

13  49    8.38 

3Ur781 
3.0638 

13  18  47.1 
13  27  35.9 

8.839 
8.785 

ter,  ! 

31    12    17.5 

16 

13  51  13.49 

3.0876 

13  36  21.3 

8.730 

17 

13  53  18.89 

3.0935 

13  45    3.3 

8.673 

18 

13  55  24.59 

3.0074 

13  53  42.0 

8.616 

d      h 

19 

13  57  30.58 

3.1033 

14    2  17.2 

8.558 

<C  Perigee, 

.    .    • 

.    .      9    14.0 

20 

13  59  36.86 

3.1073 

14  10  48.9 

8.490 

(L  Apogee, 

•    .    • 

.    .    24      9.1 

21 

14    1  43.44 

3.1133 

14  19  17.0 

8.438 

22 

14    3  50.32 

3.1173 

14  27  41.4 

8.876 

23 

14    5  57.50 

3.1238 

14  36    2.1 

8.814 

24 

14    8    4.99 

3.1374 

S.14  44  19.1 

8.351 

14 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

1 

star's  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIPl. 

of 

Vlh. 

of 

IXh. 

of 

Position. 

DIff. 

Piff. 

Diff. 
3993 

DUL 

Pollux 

W. 

7031'    ^ 

SOlO 

72°    d  5f 

3006 

73°30  5d 

75°   1  1& 

9980! 

Regulus 

W. 

33  39  55 

3996 

35    0  10 

3961 

36  30  46 

S966 

38    1  42 

3960  1 

Jupiter 

E. 

49  35  28 

2997 

48    5  11 

3965 

46  34  40 

9978 

45    3  54 

3961   I 

Venus 

E. 

54  17  53 

SSM 

52  54  48 

8345 

51  31  29 

8332 

50    755 

8819  1 

Antares 

E. 

66  30    5 

S9M 

64  58  57 

3945 

63  27  35 

3934 

61  55  59 

3993 

Man 

E. 

69  51  49 

S19i 

68  25  30 

3170 

66  58  56 

3167 

65  32    7 

8154 

Sun 

E. 

99  13  58 

8319 

97  50    8 

8806 

96  26    3 

8393 

95    1  42 

8379 

3 

Pollux 

W. 

82  37  29 

3907 

84    939 

3893 

85  42    8 

3876 

87  14  57 

3860 

Regulus 

W. 

45  41  30 

3867 

47  14  31 

3851 

48  47  53 

3884 

50  21  37 

2817   ' 

Jupiter 

E. 

37  26  67 

3893 

35  53  29 

3877 

34  20  41 

3863 

32  47  34 

2847  1 

Venus 

E. 

43    6    4 

3347 

41  40  50 

8331 

40  15  18 

8314 

38  49  26 

8198  ; 

Antares 

E. 

54  14    7 

98A9 

52  40  55 

3845 

51    7  26 

3883 

49  33  40 

3818 

Mara 

E. 

58  13  57 

3063 

56  45  25 

3067 

55  16  35 

3051 

53  47  25 

3084  1 

Sun 

E. 

87  55  53 

3305 

86  29  50 

3189 

85    3  28 

8178 

83  36  46 

8156  : 

9 

Pollux 

W. 

95    4  14 

3779 

96  39  10 

3761 

98  14  29 

3744 

99  50  10 

i 
9798 

Regulus 

W. 

58  15  59 

3738 

59  52    2 

3709 

61  28  30 

3601 

63    5  22 

9673  ! 

Antares 

E. 

41  40  10 

3747 

40    4  32 

3789 

38  28  35 

2719 

36  52  20 

3705  1 

Mars 

E. 

46  16  24 

2947 

44  45    5 

3980 

43  13  24 

3911 

41  41  19 

2898 

Sun 

E. 

76  18    5 

3067 

74  49  15 

3048 

73  20    2 

8039 

71  50  25 

8010 

4 

Regulus 

W. 

71  16    9 

3876 

72  55  37 

3567 

74  35  31 

9688 

76  15  52 

1 
9517  1 

Saturn 

W. 

21  56  57 

3715 

23  33  17 

3677 

25  10  28 

9643 

26  48  26 

3610 

Mars 

E. 

33  54  52 

3796 

32  20  19 

2777 

30  45  21 

3758 

29    9  58 

9788  ' 

Sun 

£. 

64  16  17 

3911 

62  44  12 

3891 

61  11  41 

9870 

59  38  44 

9861 

5 

Regulus 

W. 

84  44  29 

3430 

86  27  35 

3401 

88  11    8 

3383 

89  55    8 

3864 

Saturn 

W. 

35    827 

3474 

36  50  17 

3450 

38  32  40 

3497 

40  15  36 

9404 

Spica 

w. 

30  46  32 

3401 

32  30    5 

3383 

34  14    5 

3363 

35  58  33 

9844 

Sun 

E. 

51  47  29 

3750 

50  11  55 

3780 

48  35  55 

9710 

46  59  29 

9601 

6 

Regulus 

W. 

98  41  52 

2273 

100  28  32 

3906 

102  15  37 

3339 

104    3    6 

9393 

Saturn 

W. 

48  58  10 

3800 

50  44  10 

3380 

52  30  39 

3361 

54  17  36 

3343 

Spica 

W, 

44  47  41 

3352 

46  34  51 

3385 

48  22  26 

3318 

50  10  27 

3303 

Sun 

E. 

38  51    0 

3601 

37  12    6 

3585 

35  32  50 

9560 

33  53  12 

3564 

11 

Sun 

W. 

31  16  56 

3878 

33    1    3 

3884 

34  45    1 

9393 

36  28  47 

3401 

a  Arietis 

E. 

73  39  30 

3063 

71  48    3 

3092 

69  56  52 

3103 

68    5  58 

9115 

Aldebaran 

E. 

106  45  25 

3048 

104  53    5 

3057 

103    0  59 

9066 

101    9    8 

9076 

12 

Sun 

W. 

45    4    8 

9467 

46  46  22 

3470 

48  28  18 

9464 

50    9  54 

3400 

, 

a  Arietis 

E. 

58  56  17 

3184 

57    7  26 

3901 

55  19    0 

9318 

53  30  59 

9986 

Aldebaran 

E. 

91  54    6 

3186 

90    4    2 

2149 

88  14  18 

9163 

86  24  55 

9177 

13 

Sun 

W. 

58  32  39 

3577 

60  12    6 

3093 

61  51  10 

9610 

63  29  51 

9697 

Aldebaran 

E. 

77  23  32 

3354 

75  36  25 

3370 

73  49  42 

9386 

72    3  22 

3308 

Pollux 

E. 

119  20  11 

2843 

117  35  12 

3855 

115  50  32 

9866 

114    6  12 

3369 

14 

Sun 

W. 

71  37  23 

3716 

73  13  42 

9783 

74  49  38 

9751 

76  25  10 

9769 

Aldebaran 

B. 

63  17  51 

3888 

61  33  59 

3405 

59  50  31 

9433 

58    7  28 

9489 

Pollux 

E. 

105  29  35 

3465 

103  47  19 

3470 

102    5  24 

9487 

100  23  52 

9509 

15 

Sun 

W. 

84  16  58 

3858 

a5  50  11 

3876 

87  23    1 

9893 

88  55  29 

3909 

Fomalbaut 

w. 

51  58  45 

8304 

53  22  52 

3285 

54  47  21 

8370  J 

56  12    8 

8256 

XIV. 
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• 

GREENWICH  MEAN 

TIME. 

LUNAK  DISTANCES. 

3^ 

Ster'8  Name 

PL. 

P.L. 

p.  L. 

p.  L. 

I 

ud 

Midnigbt 

of 

XVh. 

of 

XVlUh. 

of 

XXJh. 

of 

Position. 

Dift 

Difl. 

Piff. 

Dlff. 

1 

Pollux 

W. 

76°  31' 5^ 

3965 

78    d  53 

9951 

79  34'    & 

9987 

81°   5  3« 

99991 

Regulus 

W. 

39  33  58 

9988 

41    4  35 

9917 

42  36  32 

9901 

44    8  50 

9888   1 

Jupiter 

E. 

43  32  52 

3948 

42    1  34 

9935 

40  29  59 

9931 

38  58    7 

9907  1 

Venus 

E. 

48  44    6 

8906 

47  20    1 

8991 

45  55  39 

8976 

44  31    0 

8369 

Antares 

E. 

60  24    8 

9910 

58  52    2 

9898 

57  19  40 

9885 

55  47    2 

9879 

Mara 

E. 

64    5    3 

8140 

62  37  42 

8197 

61  10    5 

8119 

59  42  10 

3097 

Sun 

E. 

93  37    6 

8966 

92  12  13 

8951 

90  47    4 

8336 

89  21  37 

8331 

2 

PbUux 

W. 

88  48    7 

3846 

90  21  37 

9898 

91  55  28 

9819 

93  29  40 

3795 

Beg^lud 

W. 

51  55  43 

9799 

53  30  12 

9789 

55    5    4 

9763 

56  40  20 

9746 

Jupiter 

E. 

31  14    7 

9881 

29  40  20 
35  56  44 

9815 

28    6  12 

9799 

26  31  43 

3783 

Venus 

E. 

37  23  15 

8189 

8164 

34  29  52 

8148 

33    2  40 

8130 

Antares 

E. 

47  59  35 

9804 

46  25  12 

9789 

44  50  30 

9775 

43  15  29 

3761 

Mars 

E. 

52  17  55 

3018 

50  48    5 

8001 

49  17  53 

9984 

47  47  20 

3965 

Sun 

E. 

82    9  44 

8189 

80  42  22 

8131 

79  14  38 

8104 

77  46  33 

8085 

3 

PoUux 

W. 

101  26  13 

9710 

103    2  39 

9693 

104  39  29 

9675 

106  16  42 

3667 

Regulus 

W. 

64  42  40 

9659 

m  20  24 

9684 

67  58  33 

9616 

69  37    8 

9596 

Antares 

E. 

35  15  47 

9609 

33  38  57 

9ffJ9 

32    1  49 

9666 

30  24  24 

3655   1 

Man 

E. 

40    8  51 

9878 

38  35  58 

9855 

37    2  41 

9835 

35  28  59 

9816  1 

Sun 

E. 

70  20  25 

9890 

68  50    0 

9971 

€7  19  11 

9951 

65  47  57 

9931 

4 

Regulus 

W. 

77  56  41 

9498 

79  37  57 

9479 

81  19  40 

9459 

83    1  51 

3440 

Saturn 

W. 

28  27    8 

9580 

30    6  31 

9551 

31  46  33 

9535 

33  27  12 

3499  1 

Mars 

E. 

27  34    9 

9719 

25  57  55 

9701 

24  21  16 

9681 

22  44  11 

3663  : 

Sun 

E. 

58    522 

9830 

56  31  33 

9810 

54  57  18 

9790 

53  22  37 

3769 

5 

Regulus 

W. 

91  39  35 

9846 

93  24  29 

9896 

95    9  50 

9308 

96  55  38 

9990 

Saturn 

W. 

41  59    5 

9889 

43  43    5 

9800 

45  27  37 

9339 

47  12  39 

3330 

Spica 

W. 

37  43  29 

9895 

39  28  52 

9307 

41  14  41 

9388 

43    0  58 

3370 

Son 

E. 

45  22  37 

9672 

43  45  19 

9654 

42    7  37 

9635 

40  29  30 

3618 

6 

Regulus 

W. 

105  51     0 

.     9907 

107  39  17 

9191 

109  27  58 

9176 

111  17    1 

3163 

Saturn 

W. 

56    4  .59 

9396 

57  52  49 

9300 

59  41    4 

9199 

61  29  44 

3176 

Spica 

W. 

51  58  52 

9185 

53  47  42 

9160 

55  36  56 

9164 

57  26  33 

3138 

Sun 

E. 

32  13  14 

9640 

30  32  57 

9597 

28  52  21 

9515 

27  11  29 

3506 

11 

Sun 

W. 

38  12  21 

9410 

39  55  41 

9431 

41  38  46 

9433 

43  21  35 

3448  < 

a  Arietis 

E. 

06  15  21 

9138 

64  25    4 

9141 

6235    7 

9155 

60  45  31 

3169  1 

Aldebaran 

E. 

99  17  32 

9087 

97  26  13 

S)99 

95  35  12 

9111 

93  44  30 

3133 

13 

Sun 

W. 

51  51    9 

9518 

5332    4 

9590 

55  12  37 

9544 

56  52  49 

3560 

a  Arietis 

E. 

51  43  23 

9953 

49  56  14 

9979 

48    9  34 

9393 

46  23  23 

3313 

Aldebaran 

E. 

84  35  53 

9199 

82  47  13 

9907 

80  58  56 

9398 

79  11    2 

3339 

13 

Sun 

W. 

d5    8    9 

9645 

66  46    3 

9663 

68  23  33 

9680 

70    0  40 

3698 

Aldebaran 

E. 

70  17  27 

9320 

68  31  56 

9837 

66  46  50 

9858 

65    2    8 

9371 

PoUux 

E. 

112  22  12 

9996 

110  38  32 

9410 

108  55  12 

9436 

107  12  13 

3440 

14 

SXTN 

W. 

78    0  18 

9787 

79  35    3 

9B08 

81    9  24 

9838 

82  43  22 

9840 

Aldebaran 

E. 

56  24  49 

9467 

54  42  35 

9476 

53    0  46 

9493 

51  19  21 

9500 

Pollux 

E. 

98  42  42 

9618 

97    1  54 

9584 

95  21  28 

3550 

93  41  24 

9566 

15 

SUK 

W. 

90  27  36 

9997 

91  59  21 

9944 

98  30  44 

9960 

95    1  47 

son 

1 

Fomalbaut 

W. 

57  37    9 

8947 

59    2  22 

3940 

60  27  44 

3334 

61  53  13 

8999 

16 
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• 

LUNAB  DISTANCES. 

15 

star's  Name 

and 

Poeitloa. 

Noon. 

P.L. 
of 
Diff. 

TTIh. 

P.L. 

of 
DUL 

Ylh. 

P.L. 
of 
Dlff. 

IXh. 

P.L. 

Aldebaran 
Pollux 

E. 
E. 

49°  38' 2d 
92    1  42 

2A9a 
3683 

90  22  23 

3648 
3509 

46  17^3(5 
88  43  26 

9561 
9615 

44°  37' 4^ 

87    4  51 

9678    1 
9630   { 

16 

Sun 

Fomalhaut 

aPegasi 

Pollux 

Begulus 

W. 

W. 

W. 

E. 

E. 

96  32  29 
63  18  48 
43  21    7 
78  57  17 
115  40  43 

9993 
8-228 
3949 
2710 
3653 

98    2  51 
64  44  26 
44  52  33 
77  20  50 
114    3    0 

8009 
8326 
3989 
3735 
9666 

99  32  53 
66  10    5 
46  24    3 
75  44  43 
112  25  35 

8034 
3325 
3938 
3741 
9660 

101    2  36 
67  35  44 
47  55  34 

74    8  57 

110  48  28 

8040   ' 
8336    ) 
2937 
3766 
9094  [ 

17 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 
Regulus 

W. 

W. 

W. 

E. 

E. 

108  26  28 
74  43  24 
55  32  45 
66  15  12 

102  47  22 

3114 
3348 
9963 
9833 
9768 

109  54  21 
76    8  42 
57    3  58 
64  41  26 

101  11  59 

8138 
3349 
3958 
3848 
3771 

111  21  57 
77  33  53 
58  35    4 
63    8    0 
99  36  53 

3141 
3255 
9963 
9863 
9763 

112  49  17 
78  58  57 

60  6    4 

61  34  52 
98    2    3 

8164 
8961   , 
3968  , 

3877  1 
9796 

18 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 
Begulus 

W. 

W. 

W. 

E. 

E. 

120    2    2 
86    2  12 
67  39  11 
53  54    3 
90  11  34 

3317 
3301 
3000 
3953 
3849 

121  27  51 

87  26  22 
69    9  24 
52  22  51 

88  38  10 

8330 
8310 
8006 
3969 
3860 

122  53  25 
88  50  22 
70  39  29 
50  51  59 
87    5    0 

8341 
8319 
8014 
9985 
9870 

124  18  46 
90  14  11 
72    9  25 
49  21  27 
85  32    3 

8263 
8329 
80^0  1 
8001 
2880  1 

19 

Fomalhaut 
aPejjasi 
a  Anetia 
Pollux 
Begulus 

W. 
W. 
W. 

E. 
E. 

97  10  19 
79  36  58 
35  59  22 
41  53  57 
77  50  17 

3384 
3055 
3030 
3060 
3925 

98  32  54 

81     6    3 
37  28  57 
40  25  34 
76  18  30 

8895 
8062 
8030 
8110 
3933 

99  55  16 
82  34  59 
38  58  33 
38  57  36 
74  46  53 

8408 
8069 
8030 
8130 
9943 

101  17  24 
84    3  47 
40  28    9 
37  30    3 
73  15  27 

8421    , 
8076   1 
8030 

8163 : 

2950  \ 

20 

aPe^ 
a  Arietis 
Begulus 
Saturn 
Spica 

W. 

W. 

E. 

E. 

E. 

91  25  43 

47  55  40 

65  40  42 

115  47    0 

119  29  58 

3109 
3041 
3986 
3991 
3962 

92  53  42 

49  25    2 

64  10  12 

114  16  36 

117  58  58 

8116 
3044 
3993 
3997 
9968 

94  21  32 

50  54  20 

62  39  50 

112  46  19 

116  28    5 

8133 
8047 
8000 
8002 
3974 

95  49  14 

52  23  a5 

61    9  37 

111  16    9 

114  57  20 

8139  1 
8049  1 
8006  j 
8008  1 

9060  ! 

21 

a  Pegasi 

a  Arietis 

Aldebaran 

Begulus 

Saturn 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

103    5  48 

59  48  57 

26  29  53 

53  40  29 

103  46  53 

107  25  18 

3169 
3065 
3067 
3037 
3031 
3005 

104  32  43 
61  17  50 
27  58  43 
52  11    2 

102  17  19 

105  55  12 

8169 
8067 
8066 
8043 
8035 
8010 

105  59  29 

62  46  40 

29  27  34 

50  41  42 

100  47  50 

104  25  12 

8176 
8070 
8065 
3048 
8039 
8014 

107  26    7 
64  15  26 
30  56  26 
49  12  29 
99  18  26 

102  55  17 

8183 
8073 

.8066  1 
3055 
8048 
8019  1 

22 

a  Arietis 

Aldebaran 

Begulus 

Saturn 

Spica 

W. 

W. 

E. 

E. 

E. 

71  38  25 
38  20  39 
41  48  14 
91  52  36 
95  26  59 

8087 
3069 
3084 
3061 
8038 

73    6  51 

39  49  26 

40  19  45 
90  23  39 
93  57  33 

8069 
8070 
8090 
806-1 
8040 

74  35  14 
41  18  12 
38  51  23 
88  54  45 
92  28  10 

8091 
8073 
8096 
3067 
8044 

76    3  34 
42  46  56 
37  23    8 
87  25  55 
90  58  52 

3098 
8078 
3103 
8070 
8047 

23 

a  Arietis 

Aldebaran 

Saturn 

Spica 

Jupiter 

W. 

W. 

E. 

E. 

E. 

83  24  35 
50  10  12 
80    286 
83  33    9 
115  42    0 

8104 
3079 
3083 
3059 
8110 

84  52  40 
51  38  47 
78  34    5 
82    4    9 
114  14    2 

8106 
8081 
8C85 
3061 
8111 

86  20  42 
53    7  20 
77    5  37 
80  35  12 
112  46    6 

3107 
8082 
3087 
8063 
...4 

87  48  43 
54  35  52 
75  37  11 
79    6  17 
111  18  13 

8110 
8083 
8089 
3065 
8116 

24 

a  Arietis 

Aldebaran 

Saturn 

W. 
W. 
E. 

95    8  17 
61  58  14 
68  15  34 

8116 

8087 
3006 

96  36    7 
63  26  40 
66  47  20 

8117 
8087 
8098 

98    3  56 

64  55    6 

65  19    8 

8118 
8087 
8099 

99  31  44 
66  23  32 
63  50  57 

8119 
8087 
3100 

I 
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GREENWICH  MEAN  TIME. 

LTJNAR  DISTANCES. 

\ 

15 

Stv'B  Nam« 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Podtlon. 

Midnight. 

of 
Diff. 

XVh. 

of 
DifE. 

XVI1P». 

of 

Dur. 

XXPi 

of 
DIff. 

Aldebaran 

E. 

42^^58'  1# 

3ft06 

4fl9  1^ 

2613 

39°40'3^ 

2681 

38°  2'2^ 

9648 

Pollux 

E. 

85  26  37 

9646 

83  48  45 

2662 

82  11  14 

9678 

8034    5 

9694 

16 

Sux 

W. 

102  31  59 

8055 

104    1    4 

8070 

105  29  50 

8086 

106  58  18 

8100 

Fomalhaut 

W. 

69    1  22 

S338 

70  26  58 

8231 

71  52  31 

8234 

73  18    0 

3988 

a  Pcgasi 

W. 

49  27    6 

3939 

50  58  36 

2941 

52  30    3 

9944 

54    1  26 

9947 

Pollux 

E. 

72  33  32 

2772 

70  58  27 

2787 

69  23  42 

2802 

67  49  17 

9818 

ReguluB 

£. 

109  11  40 

2707 

107  35  10 

2720 

105  58  57 

9733 

104  23    1 

9746 

17 

Sun 

W. 

114  16  21 

8168 

115  43    9 

8180 

117    9  42 

8198 

118  35  59 

8905 

Fomalliaut 

\V. 

80  23  54 

8269 

81  48  42 

8276 

83  13  22 

8284 

84  37  52 

8293 

a  Pegasi 

W. 

61  36  57 

2974 

63    7  42 

2980 

64  38  20 

2986 

66    8  50 

2993 

PoUox 

E. 

60    2    4 

2892 

58  29  35 

2907 

56  57  25 

2922 

55  25  34 

2938 

Regulos 

E. 

96  27  28 

2806 

94  53    8 

9817 

93  19    2 

2828 

91  45  11 

2889 

18 

SUK 

W. 

125  43  53 

8964 

127    8  47 

8274 

128  33  29 

8284 

129  57  59 

8294 

Fomalhaut 

w. 

91  37  49 

8389 

93    1  15 

8350 

94  24  29 

8361 

95  47  30 

8372 

a  Pegasi 

w. 

73  39  13 

8027 

75    8  52 

8034 

76  38  23 

8041 

78    7  45 

8048 

PoUux 

E. 

47  51  15 

8017 

46  21  23 

8084 

44  51  52 

8052 

43  22  43 

8070 

Begulus 

E. 

83  59  18 

3889 

82  26  45 

3898 

80  54  24 

2908 

79  22  15 

2916 

19 

Fomalhaut 

W. 

102  39  17 

8433 

104    0  56 

8447 

105  22  19 

8462 

106  43  26 

8477 

a  Pej;asi 
a  Anetis 

W. 

85  32  26 

8062 

87    0  58 

8089 

88  29  21 

8096 

89  57  36 

8102 

W. 

41  57  44 

8032 

43  27  17 

8034 

44  56  47 

8036 

46  26  15 

8089 

PoUux 

E. 

36    2  57 

8177 

34  36  20 

3203 

33  10  14 

8232 

31  44  43 

3268 

Begulufl 

E. 

71  44  11 

2958 

70  13    5 

296d 

68  42    8 

2973 

67  11  21 

2979 

1  ^ 

aPe^ 
a  Anetia 

W 

97  16  49 

8135 

98  44  16 

8142 

100  11  35 

3148 

101  38  46 

3156 

W. 

53  52  47 

8059 

55  21  55 

8056 

56  50  59 

8058 

58  20    0 

8061 

Regulus 

E. 

59  39  32 

8013 

58    9  35 

8018 

56  39  45 

8025 

55  10    3 

8031 

Saturn 

E. 

109  46    6 

8013 

108  16    9 

8018 

106  46  18 

3022 

105  16  33 

3096 

Spica 

E. 

113  26  42 

9965 

111  56  11 

2991 

110  25  47 

2996 

108  55  29 

8001 

21 

a  Pegasi 
a  Anetis 

W. 

108  52  37 

8190 

110  18  58 

3197 

111  45  11 

8204 

113  11  15 

8211 

W. 

65  44    9 

8076 

67  12  48 

8078 

68  41  24 

8082 

70    9  56 

8084 

Aldebaran 

W. 

32  25  18 

8066 

33  54    9 

8066 

35  23    0 

8067 

36  51  50 

8068 

Regulus 

E. 

47  43  24 

8060 

46  14  26 

8066 

44  45  35 

8072 

43  16  51 

8078 

Saturn 

E. 

97  49    7 

8047 

96  19  53 

8051 

94  50  43 

8054 

93  21  37 

8058 

Spica 

E. 

101  25  28 

8098 

99  55  44 

8026 

98  26    4 

8080 

96  56  29 

8034 

22 

a  Arietis 

W. 

77  31  52 

8096 

79    0    7 

8098 

80  28  19 

8101 

81  56  28 

8102 

Aldebaran 

W. 
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56.25 

16 
16 
16 

11.41 
11.17 
10.93 

65.79 
65.71 
65.63 

13  23.41 
13  13.61 
13    3.23 

0.3r6 
0.420 
0.443 

Sun. 
Mon. 

28 

29 

22  43  11.49 
22  46  56.57 

9.391 
9.369 

8    7  18.1 
7  44  37.0 

56.56 
56.85 

16 
16 

10.69 
10.44 

65.55 
65.47 

12  52.31 
12  40.88 

0.465  i 
0.487 

Tues. 

30 

22  50  41.15 

9.348 

S.   7  21  49.0 

57.13 

16 

10.19 

65.39 

12  28.94 

0.507 

N 

UTK.  —  Mean  Time  of  th« 

8«inidiuiM 

»tor  pMsing  may  be  f 

oand  by  i 

nbtra 

1 
1 

n. 
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AT   GREE]SWICH  MEAN 

NOON. 

THE    1 

SUN'S 

1 

1 

1 

SqoAtion  of 
Time, 
tobe 
subtracted 
from 
Mean 
Timt, 

^ 

1 

1 

Apparent 

Biff,  for 
1  hoar. 

Apparent 
DeollMtion. 

mtLfbt 
Ihoar. 

Diff.for 
Ihoar. 

Bideieal 
Time. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

h     m       B 

20  57  39.39 

21  1  43.82 
21     5  47.45 

a 
10.201 
10.168 
10.135 

S.ni3     9*8 
16  56    3.3 
16  38  38.9 

It 
42.40 
43.15 
43.88 

13"  49*29 

13  57.16 

14  4.24 

0.345 
0.312 
0.278 

20  43  50.10 
20  47  46.66 
20  51  43.21 

Thur. 

Fri. 

Sat. 

4 
5 
6 

21     9  50.28 
21   13  52.30 
21   17  53.51 

10.102 
10.068 
10.035 

16  20  56.9 
16    2  57.8 
15  44  42.3 

44.60 
45.30 

45.98 

14  10.51 
14  15.98 
14  20.63 

0.245 
0.211 
0.178 

20  55  39.77 

20  59  36.32 

21  3  32.88 

Sun. 
Mon. 
Tues. 

7 
8 
9 

21  21  53.92 
21  25  53.53 
21  29  52.33 

10.001 
9.968 
9.934 

15  26  10.8 
15     7  23.5 
14  48  21.0 

46.64 
47.29 
47.92 

14  24.49 
14  27.54 
14  29.79 

0.144 
0.111 
0.077 

21     7  29.43 
21  11  25.99 
21  15  22.54 

Wed. 
Thur. 
Fri. 

10 
11 
12 

21  33  50.34 
21  37  47.56 
21  41  43.98 

9.901 
9.868 
9.835 

14  29     3.6 
14    9  31.8 
13  49  46.0 

48.53 
49.12 
49.69 

14  31.25 
14  31.91 
14  31.78 

0.044 
0.011 
0.022 

21  19  19.09 
21  23  15.65 
21  27  12.20 

Sat 

Sun. 

Mon. 

13 
14 
15 

21  45  39.62 
21  49  34.49 
21  53  28.60 

9.803 
9.771 
9.740 

13  29  46.7 
13    9  34.4 
12  49     9.3 

50424 
50.78 
51.30 

14  30.86 
14  29.18 
14  26.74 

0.054 
0.086 
0.117 

21  31     8.76 
21  35    5.31 
21  39     1.86 

Tues. 
Wed. 
Thur. 

16 
17 
18 

21  57  21.96 

22  1  14.58 
22     5     6.47 

9.709 
9.678 
9.648 

12  28  32.0 

12    7  42.8 
11  46  42.1 

51.80 
52.29 
52.76 

14  23.54 
14  19.61 
14  14.94 

0.148 
0.179 
0.209 

21  42  58.42 
21  46  54.97 
21  50  51.53 

Fri. 
Sat. 
Sun. 

19 
20 
21 

22     8  57.66 
22  12  48.16 
22  16  37.98 

9.618 
9.590 
9.562 

11  25  30.3 
11     4     7.8 
10  42  35.1 

53.21 
53.65 
54.07 

14     9.58 
14     3.53 
13  56.79 

0.238 
0.266 
0.294 

21  54  48.08 

21  58  44.63 

22  2  41.19 

Mon. 
Tues. 
Wed. 

22 
23 
24 

22  20  27.14 
22  24  15.66 
22  28     3.57 

9.535 
9.509 
9.484 

10  20  52.5 
9  59     0.3 
9  36  58.9 

54.47 

54.86 
55.23 

13  49.40 
13  41.37 
13  32.72 

0.320 
0.346 
0.371 

22     6  37.74 
22  10  34.29 
22  14  30.85 

Thur. 

Fri. 

Sat. 

25 
26 
27 

22  31  50.90 
22  35  37.65 
22  39  23.83 

9.460 
9.436 
9.413 

9  14  48.8 
8  52  30.4 
8  30    4.1 

55.59 
55.93 
56.25 

13  23.50 
13  13.70 
13     3.32 

0.396 
0.420 
0.443 

22  18  27.40 
22  22  23.95 
!22  26  20.51 

Sun. 
Mon. 

28 
29 

22  43     9.46 
22  46  54.58 

9.391 
9.369 

8     7  30.2 
7  44  49.0 

56.56 

56.85 

12  52.40 
12  40.97 

0.465 
0.487 

22  30  17.06 
22  34  13.61 

Tues. 

30 

22  50  89.20 

9.348 

S.  7  22     0.9 

57.13 

12  29.04 

0.507 

22  38  10.16 

N 

on.~TheSemIdiui 

i«t«rfbrlf< 

wa  Noon  ma  j  be  •am 

imodthe 

same  as  that  fas  Apparml 

^Noon. 

2:2 
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AT   GREENWICH  MEAN  NOON. 


THE   SUN'S 


I 


1 
2 
3 

4 

5 
6 

7 

8 
9 

10 
11 
12 

13 

14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 

30 


I 


3ViM  LONQITUDH. 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 

48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 

59 
60 

61 


311  57  17.4 

312  58  9^ 

313  59  0.7 

314  59  51.1 

316  0  40.5 

317  1  28.6 

818  2  15.5 

319  3  1.2 

320  3  45.6 

321  4  28.5 

322  5  9.8 

323  5  49.5 

824  6  27.5 
325  7  3.7 

826  7  38.2 

827  8  10.8 

828  8  41.6 

829  9  10.6 

830  9  37.8 

831  10  3.2 
332  10  26.9 

833  10  48.8 

334  11  9.0 

335  11  27.6 

336  11  44.7 

337  12  0.3 

338  12  14.3 

339  12  26.7 

340  12  37.5 

341  12  46.8 


X' 


5d  57.8 

57  49.8 

58  40.9 

59  31.2 

0  20.4 

1  8.4 

1  55.2 

2  40.8 

3  25.1 


7.8 
49.0 
28.6 


6  6.5 

6  42.6 

7  16.9 


49.4 
20.1 


8  49.0 

9  16.1 
9  41.3 

10  4.9 

10  26.7 

10  46.8 

11  5.3 

11  22.8 

11  37.8 

11  51.7 

12  4.0 
12  14.7 

12  23,9 


DHL  for 
Xfaour. 


52.19 
52.15 
52.12 

52.08 
52.03 
51.96 

51.93 
51.87 
51.81 

51.75 
51.69 
51.62 

51.55 
51.47 
51.40 

51.32 
51.25 
51.17 

51.10 
51.02 
50.95 

50.88 
50.81 
50.74 

50.68 
50.62 
50.55 

50.48 
50.42 

150.35 


LATITUDE. 


-h0.21 
0.34 
0.46 

0.56 
0.64 
0.70 

0.73 
0,73 
0.70 

0.64 
0.55 
0.44 

0.31 

0.17 

-hO.03 

-^.11 
0.24 
0.34 

0.43 
0.49 
0.51 

0.51 
0.48 
0.42 

0.83 

0.23 

^0.11 

^-0.01 
0.13 

-h0.185 


LogBxithm 

of  the 

RadioB  Vector 

ofth« 

^Garth. 


9.9937050 
.9937748 
.9938463 

.9939193 
.9939937 
.9940694 

.9941462 
.9942241 
.9943032 

.9943835 
.9944650 
.9945477 

.9946317 
.9947171 
.9948040 

.9948925 
.9949827 
.9950746 

.9951683 
.9952639 
.9953616 

.9954613 
.9955628 
.9956662 

.9957715 
.9958786 
,9959872 

.9960972 
.9962085 

9.9963210 


DIff.  for 
1  hour. 


28.7 
29,4 
30.0 

30.6 
31.2 
21 J 

32J2 
82.7 
33.2 

33.7 
34.2 
34.7 

35.3 
35.9 
36.5 

37.2 
37.9 
38.6 

39.4 
40.2 
41.0 

41.8 
42.6 
43.4 

44.2 

44.9 
45.5 

46.1 
4^6 

47.0 


IfeuiTiiiM 

of 
SUflnalOfa. 


3  15  37.76 
3  U  41.85 
3    7  45.94 


3  3  50.04 
2  59  54.13 
2  55  58.22 

2  52  2.31 
2  48  6.40 
2  44  10.50 

2  40  14.59 
2  36  18.68 
2  82  22.77 

2  28  26.86 
2  24  30.96 
2  20  35.05 

2  16  39.14 
2  12  43.23 
2  8  47.32 

2  4  51.42 
2  0  55.51 
1  56  59.60 

1  53  3.69 

1  49  7.78 
1  45  11.88 

1  41  15.97 
1  37  20.06 
1  33  2445 

1  29  28.20 
1  25  32.35 

1  21  36.44 


V€ftmt  x 


>to  tlM  fnitf  equinox  of  tbo  date,  a.'  to  the  fiMon  equlooz  of  Janwry  Od. 


IV. 
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GRKENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

RKMTnTAMKTRR. 

nORIZONTAI 

.  PARALLAX. 

MBRIDLiN  PASSAGE. 

% 

^ 

AGK. 

Noon. 

lOdnl^t. 

Nooo. 

I>iff.fbr 
Ihoar. 

Midnight 

Diff.for 
Ihour. 

Diff.  for 
Ihonr. 

1 

2 
3 

1^  3^.0 

15  ^1 

16  7.7 

15  4^.4 

15  59.9 

16  15.3 

57*  15?.  1 

58  7.6 

59  4.9 

» 

+2.22 

2.37 

2.35 

57  39".4 

58  36.3 

59  32,8 

+2.31 
2.39 
2.26 

h      m 

18  57.6 

19  54.1 

20  53.4 

m 

2.28 
2.42 
2.51 

d 

23.2 
24.2 
25.2 

4 
5 
6 

16  22.5 
16  34.9 
16  43.4 

16  29.1 
16  39.7 
16  45.8 

59  59.2 

60  44.8 

61  16.0 

2.11 
1.63 
0.93 

60  23.5 

61  2.5 
61  24.7 

1.90 

1.30 

+0.52 

21  54.1 

22  54.6 

23  53.7 

2.50 
2.42 

26.2 
27.2 
28.2 

7 
8 
9 

16  46.8 
16  44.5 
16  37.0 

16  46.3 
16  41.4 
16  31.6 

61  28.4 
61  20.2 
60  52.6 

■H).09 
-^.76 

61  26.9 
61     8.6 
60  32.6 

-0.34 
1.15 
1.81 

6 

0  50.7 

1  45.6 

2.33 
2.25 

29.2 
0.7 
1.7 

10 
11 
12 

16  25.2 
16  10.6 
15  54.8 

16  18.1 
16    2.7 
15  46.9 

60    9.2 
59  15.6 
58  17.5 

2.05 
2.36 
2.43 

59  43.3 
58  46.7 

57  48.4 

2.24 
2.42 
2.39 

2  38.9 

3  31.2 

4  23.0 

2.20 
2.17 
2.15 

2.7 
3.7 
4.7 

13 
14 

15 

15  39.2 
15  24.8 
15  12.4 

15  31.8 
15  18.3 
15    7.0 

57  20.1 
56  27.4 
55  41.8 

2.31 

2.06 
1.73 

56  53.0 
56     3.6 
55  22.0 

2.20 
1.90 
1.56 

5  14.5 

6  5.8 
6  56.8 

2.14 
2.13 
2.11 

5.7 
6.7 

7.7 

16 
17 

18 

15    2.2 
14  54.4 
14  48.8 

14  58.0 
14  51.3 
14  46.9 

55    4.4 
54  35.6 
54  15.4 

1.38 
1.02 
0.68 

54  48.9 
54  24.5 
54     8.2 

1.20 
0.85 
0.52 

7  47.0 

8  36.0 

9  23.4 

2.07 
2.01 
1.95 

8.7 

9.7 

10.7 

1  19 
!20 

|21 

14  45.5 
14  44.0 
14  44.2 

14  44.5 
14  43.9 
14  44.8 

54    2.9 
53  57.4 
53  58.1 

0.37 
-O.09 
+0.J4 

53  59.3 

53  57.1 

54  0.5 

-0.23 

+0.03 

0.25 

10    9.3 

10  53.7 

11  36.8 

1.88 
1.82 

1.78 

11.7 
12.7 
13.7 

22 
23 

24 

14  45.8 
14  48.8 
14  53.1 

14  47.2 
14  50.8 
14  55.7 

54    4.2 
54  15.2 
54  31.0 

0456 
0.55 
0.72 

54    9.1 
54  22.5 
54  40.6 

0.46 
0.63 
0.85 

12  19.2 

13  1.3 
13  43.9 

1.76 
1.76 
1.79 

14.7 
15.7 
16.7 

'25 
26 

|27 

14  58.7 

15  5.7 
15  14.1 

15    2.0 
15    9.7 
15  18.9 

54  51.5 

55  17.1 
55  48.1 

.  0.06 
1.18 
1.40 

55     3.7 

55  31.9 

56  5.6 

1.07 
1.29 
LSI 

14  27.5 

15  13.0 

16  0.8 

1.85 
1.94 
2.05 

17.7 
18.7 
19.7 

28 
29 

15  24.0 
15  35.3 

15  29.5 
15  41.4 

56  24.4 

57  6.9 

1.62 
1.83 

56  44.5 

57  28.4 

1.73 
1.91 

16  51.4 

17  44.9 

2.17 
2.29 

20.7 
21.7 

30 

15  47,8 

15  54.3 

57  51.7 

+1.97 

58  15.8 

+2.01 

18  41.0 

2.38 

22.7 

24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

*  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AilMiaion. 

IHff. 
forlm 

DeeUoatlon. 

DIff. 
forlm. 

Boar. 

Right  AMeosion. 

TAtL 
forlm. 

DeeUmtloo. 

Diff. 
Ibrlm. 

MONDAY   1. 

WEDNESDAY  3. 

0 

h     m      s 

15    0  40.85 

B 

9.9060 

S.  1:^41  45.5 

N 

0 

h     m      ■ 
16  55  21.97 

a 
9.6079 

S.20  49  45.1 

IM4 

1 

15    2  56^ 

9.9887 

17  48    9.0 

6348 

1 

16  57  52.57 

9.6190 

20  50  41.9 

ojms 

2 

15    5  12.49 

9.9093 

17  54  27.2 

6.960 

2 

17    0  23.41 

9.&160 

20  51  30.5 

0.749 

3 

15    7  28.82 

9.9760 

18    0  40.0 

6.168 

3 

17    2  54.49 

3.6196 

20  52  10.9 

0.606 

4 

15    9  45.49 

9.9806 

18    6  47.3 

6.076 

4 

17    5  25.79 

9.6986 

20  52  43.1 

0.468 

5 

15  12    2.50 

9.986S 

18  12  49.1 

6.983 

5 

17    7  57.32 

9.6974 

20  53    7.0 

0.880 

6 

15  14  19.a5 

9.9990 

18  18  45.2 

6.889 

6 

17  10  29.08 

9.6311 

20  53  22.6 

0.191   1 

7 

15  10  37.54 

9.9977 

18  24  35.6 

6.793 

7 

17  13    1.05 

9.6346 

20  53  29.9 

04»9  { 

8 

15  18  55.57 

9.8033 

18  30  20.3 

6.697 

8 

17  15  33J23 

9.6880 

20  53  28.8 

ouns  i 

9 

15  21  13.94 

9.8000 

18  35  59.2 

6.600 

9 

17  18    5.61 

9.6414 

20  53  19.3 

0.999  ( 

10 

15  23  32.65 

9.8147 

18  41  32.3 

6.609 

10 

17  20  38.20 

9.6447 

20  53    1.3 

0  jrro  1 

11 

15  25  51.70 

9.8904 

18  46  59.4 

6.409 

11 

17  23  10.98 

9.6479 

20  52  34.8 

0.819  1 

12 

15  28  11.09 

9.8260 

18  52  20.5 

6.301 

12 

17  25  43.95 

9.6610 

20  51  59.9 

0.664  1 

13 

15  30  30.82 

9.8817 

18  57  35.5 

6.900 

13 

17  28  17.11 

9.6641 

20  51  ia4 

0.797  1 

14 

15  32  50.89 

9.8878 

19    2  44.5 

6U»7 

14 

17  30  50.44 

9.6670 

20  50  24.3 

0.M0  ' 

15 

15  35  11.29 

9.8499 

19    7  47.3 

4.993 

15 

17  33  23.94 

9.6806 

20  49  2a6 

IJKi  1 

16 

15  37  32.03 

9.8466 

19  12  43.7 

4.868 

16 

17  35  57.61 

9.6696 

20  48  14.4 

1.997 

17 

15  39  53.11 

9.8641 

19  17  33.8 

4.788 

17 

17  38  31.44 

9.6669 

20  46  56.5 

1.871 

18 

15  42  14.52 

9.8606 

19  22  17.6 

4.676 

18 

17  41    5.43 

9.6678 

20  45  29.9 

1.616 

19 

15  44  36.26 

9.8661 

19  26  55.0 

4.668 

19 

17  43  39.57 

9.6709 

20  43  54.7 

1.660 

20 

15  46  58.33 

9.8706 

19  31  25.9 

4.4A9 

20 

17  46  13.85 

9.6796 

20  42  10.7 

IJm 

21 

15  49  20.73 

9.8761 

19  35  50.1 

4.849 

21 

17  48  48.27 

9.6748 

20  40  18.0 

1.061 

22 

15  51  43.46 

9.8616 

19  40    7.7 

4.988 

22 

17  51  22.82 

9.6760 

20  38  16.6 

mm 

23 

15  54    6.52 
TU 

9.8870 

ESDA 

S.19  44  18.7 
Y  2. 

4.197 

23 

17  53  57.49 
THt] 

9.6789 

FRSDA 

S.20  36    6.4 
Y  4. 

9.948 

0 

15  56  29.90 

9.8994 

S.19  48  22.9 

40)14 

0 

17  56  32.29 

9.6808 

S.20  33  47.5 

5^889 

1 

15  58  53.60 

9.8977 

19  52  20.3 

8.899 

1 

17  59    7J20 

9.6897 

20  31  19.8 

9.685 

2 

16    1  17.63 

9.4081 

19  56  10.8 

8.784 

2 

18    1  42.22 

9.6846 

20  28  43.4 

S.081 

3 

16    3  41.98 

9.4064 

19  59  54:3 

8.668 

3 
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3.33«3 

15  51  23.5 

IJBM 

122 

0  42  3r>si 

3.3584 

8    6  23.7 

11.699 

22 

2  30  19.19 

3.3369 

15  59  lO.O 

7.797 

23 

0  44  5i;09 

3.3576 

8  18    3.7 

11.636 

23 

2  32  33.81 

3.9397 

16    6  50.7 

7.«9 

124 

0  47    6.51 

3.3566 

N.  8  29  39.9 

11.570 

24 

2  34  47148 

3.3364 

N.16  14:25:5 

7.*31 

VIII. 
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2T 


GREENWICH  MEAN  TIME. 

TffB  ^tOON'S'R^^HT  ASCBHSJON  A,VJD  DBCLDIATIOII. 

Hrar. 

*.«->■ 

DIff. 
ft>clai 

DacUnatloii. 

IMff. 
SMTlm. 

Hour. 

Bight  A49Pi»i(m. 

Dilt 
ftvlm. 

DeeUnafii^. 

Diff. 
Ibrlm. 

SAT 

USDA 

Y  la 

MONPAT 

15, 

0 

§M47!48 

• 

9.9tt4 

N.l^  1^  2^.5 

7.681 

0 

h     m      s 
4  21  38.35 

s 
3J1IQ0 

nsuSiifdB 

3.630 

1 

2  37    1.(50 

3.38A3 

16  21  54.4 

7433 

1 

4  23  50.* 

3.30Q9 

20  19  51.3 

9.433 

a 

IJ  39  15.71 

S.98C0 

16  29  17.4 

7.384 

2 

4  26    a42 

9.3078 

20  22  13.5 

3.816 

3 

2  41  99.81 

S.3848 

16  86  34.4 

7.384 

3 

4  28  15.86 

3.30^ 

20  24  29.3 

9.909 

4 

2  43  43.89 

3.3346 

16  43  45.5 

7.134 

4 

4  30  28.23 

3.9066 

20  26  38.6 

3.103 

5 

2  45  57.96 

3.3a48 

16  50  50.6 

74»4 

5 

4  32  4a53 

3.3046 

20  28  41.6 

1.997 

6 

2  48  12.01 

3.3841 

16  57  49.6 

6.084 

6 

4  84  52.77 

3.3033 

20  3Q38JJ 

1401 

7 

2  50  26.05 

3.3338 

17    4  42.6 

6388 

7 

4  37    4.93 

3.3031 

20  32  28.6 

1.766 

8 

8  52  40.07 

3.3836 

17  11  29.(> 

6.783 

8 

4  39.  17.02 

3.3009 

20  34  12.5 

1479 

9 

2  54  54.07 

3.3838 

17  18  10.5 

64I8I 

9 

4  41  29.03 

3.1996 

20  35  50.1 

1.678 

10 

2  57    8.06 

3.3830 

17  24  45.3 

6.630 

10 

4  43  40.97 

3.1983 

20  37  21.3 

1.468 

11 

9  59  22.03 

3.3837 

17  31  14.p 

6437 

11 

4  45  52.83 

8.1970 

20  S8  46.2 

1.363 

18 

3    1  35.R8 

3.3834 

17  37  36.5 

6.836 

12 

4  48    4.61 

3.1967 

20  40    4.8 

1J266 

13 

B    3  40.91 

S.3331 

17  43  524) 

6.333 

13 

4  50  16.31 

3.1943 

20  41  17.1 

1.168 

14 

3    6    3.83 

S.38J7 

17  50    3.1 

6.|10 

14 

4  62  27.93 

3.1939 

20  42  23.1 

1.048 

15 

8    8  17.72 

3.3813 

17  56    7.1 

6.016 

15 

4  54  39.46 

3.1916 

!^  43  22.8 
20  44  16J2 

0.948 

IG 

3  10  di:59 

3.3310 

18    2    54) 

6.013 

16 

4  56  50.91 

3.1901 

0.888 

17 

3  12  45.44 

3.3306 

18    7  56.7 

6.900 

1? 

4  59    2Si7 

8.1886 

20  45    3.3 

0.784 

18 

3  14  59.27 

3.3803 

18  13  42.1 

6.706 

1^ 

5    1  13.54 

3.1871 

20  45  44.2 

0.680 

19 

3  17  13.07 

3.33^ 

18  19  21.3 

6.601 

19 

5    3  24.72 

3.1866 

20  46  18.9 

0.636 

30 

8  ]9  26.85 

3.3904 

18  24  54.2 

6.407 

20 

5    5  35.81 

3.1840 

20  46  47^5 

0.433 

?1 

8  n  40.60 

3.3800 

18  30  20.8 

6.303 

21 

5    7  46.80 

3.1834 

20  47    9.5 

0.818 

3? 

3  23  54.33 

3JK286 

18  35  41.2 

6.388 

22 

6    9  57.70 

3.1806 

20  47  25.5 

0.316 

» 

?^    8,03 

3.3393 

N.18  40  55^ 

6.188 

23 

5  12    8.50 

3.1703 

NJJO  47  35.3 

0.118 

m 

tfPAY 

14. 

TUi 

ySDAl 

'   16.      , 

0 

8  *8  21.71 

sjon 

N.18  46    3.1 

6Uy78 

0 

5  14  19.21 

8.1776 

N.20  47  38.91    OM 

1 

3  30  35.36 

3.3373 

18  51    443 

4^73 

1 

5  16  29.81 

3.1768 

20  47  36.3     ou)94 

8 

8  32  48.97 

S.3367 

18  55  59.8 

4.868 

2 

5  18  40.31 

3.1741 

20  47  27.6     0.106 

3 

3  35    2.55 

3.3361 

19    0  48.7 

4.763 

3 

5  20  60.71 

3.1734 

20  47  12.8     0.308 

4 

3  37  J6.10 

3.3366 

19    5  31J2 

4.666 

4 

5  23    1.00 

3.1706 

20  46  51.8     0.400 

5 

3  39  29.62 

3.33W 

10  10    7.4 

4J»50 

5 

5  25  11.18 

3.1688 

20  46  24.7  .  0.603 

6 

3  41  43.10 

3.3344 

19  14  37J2 

4.444 

6 

5  27  aiM 

8.1670 

20  45  51.5     0.604 

7 

3  43  56.54 

3.3338 

19  19    0,6 

4.938 

7 

5  29  31ii3 

3.1663 

20  45  12iJ     0.706 

8 

3  46    9.95 

3.3383 

JO  23  J7.7 

4.333 

8 

5  31  41.09 

3.1633 

20  44  26.9     03)6 

9 

3  48  23.32 

3.33S6 

19  27  28.4 

4.136 

9 

5  33  60.83 

8.1614 

20  43  35.5 

OMn 

10 

3  50  36.65 

3.33^0 

19  31  32.8 

4U)30 

10 

5  36    0.46 

3.1606 

20  42  38.1 

lixn 

ill* 

3  52  49.94 

3.33^3 

19  a5  30.8 

34»13 

11 

5  38    9.07 

3.1676 

20  41  34.7 

1.107 

\19 

3  55    3.19 

3.33(6 

19  39  22^ 

8.807 

12 

5  4Q  19.37 

8.1666 

20  40  25.3     1.306  1 

13 

3  57  16.39 

8.3107 

19  43    7J> 

8.700 

13 

5  42  28.65 

3.1636 

•    20  39  10.0     iM  1 

'Wl 

3  59  29.55 

3.3190 

19  46  4GJ3 

8.694 

14 

5  44  37.^ 

8.1616 

20  37  48.7 

1.404 

'15^ 

.4    1  i2M 

3.3183 

19  50  18.7 

8.487 

15 

5  46  46.83 

3.1406 

20  36  21.5 

1.603 

W 

4    3  55.73 

8.81?4 

19  53  44.7 

8.381 

16 

5  48  55.75 

8.1478 

20  34  48.3 

1.601 

il7 

4    6    8.75 

9.8166 

10  57    4.3 

8.874 

17 

5  51    4.54 

3.1464 

20  33    9.3 

1.609 

18 

4    8  21,71 

8.3166^ 

20    0  17i6 

8.168 

18 

5  53  13.20 

8.1433 

20  31  24.4 

1.796 

:19 

4  »0  34.§2 

8.3147 

20    3  24.5 

So    6e4i) 

8^1 

19 

5  65  21.73 

3.1413 

20  29  33.7 

1.808 

!aQ 

4  12  47.48 

8.3188{ 

3J)66 

20 

5  57  .30.14 

3.1991 

20  27  37.2 

1.900 

21 

.4  15    0.28 

3.8139, 

^    9  18i) 

3.848 

21 

5  69  38.42 

8.1369 

20  25  34.9 

8.087 

aa 

4  i7  1343 

8.3180 

20  12    6J5 

3.748 

22 

f}    1  46.57 
6    3  64.59 

3.1347 

20  23  26.8     3.188  1 

,23 

4  19  25.72 

3.31^0 

20  14  47;9 

3^686 

23 

3.1336 

20  21  13.0     3.^8  1 

24 

4  21  38.35 

3.3100 

N.20  17  22.8 

3.630 

24 

e    6    2.47 

3.1303 

NJ20  18  53.4! 

_2-5^l 

■^aBa»«p?aB-«saB 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Afloeniion. 

Difl: 

for  1  m. 

Dur. 

Ibrlm. 

Qoar. 

Bight  Aaoeukm. 

• 

DUE. 
ftirlm. 

DeelhialioD. 

BUL 
forlm. 

WEDNESDAY   17. 

• 

FRIDAY 

19. 

0 

h    m     • 
6    6    2.47 

0 
9.1803 

N^  1^  5^.4 

N 

3.873 

0 

h    m    s 
7  45  29.33 

■ 
9.0110 

N.16°  4^  3(5iJ 

6.411 

1 

6    8  10.22 

3.1281 

20  16  28.1 

3.468 

1 

7  47  29iH 

3.0084 

16  37    3.4 

6.483 

2 

6  10  17.84 

3.1368 

20  13  57.1 

3.563 

2 

7  49  30.34 

9.0059 

16  30  32.3 

6.558 

3 

6  12  25.32 

3.1335 

20  11  20.5 

3.657 

3 

7  51  30.62 

3.0034 

16  23  57.0 

6.028 

4 

6  14  32.66 

3.1313 

20    8  38.2 

3.761 

4 

7  53  30.75 

9U)009 

16  17  17.5 

6.083 

5 

6  16  39.86 

3.1189 

20    5  50.3 

3.845 

5 

7  55  30.73 

1.9064 

16  10  33.8 

'      6.7« 

6 

6  18  46i« 

3.1166 

20    2  56.8 

3.938 

6 

7  57  30.56 

1.9959 

16    3  46.0 

6.880 

7 

6  20  53.86 

3.1143 

19  59  57.7 

8.031 

7 

7  59  30.24 

1.9934 

15  56  54.1 

6.89B 

8 

6  23    0.64 

3.1119 

19  56  53.1 

8.138 

8 

8    1  29.77 

1.9009 

15  49  58.2 

6.966 

9 

6  25    7.28 

3.1095 

19  53  43.0 

8.314 

9 

8    3  29.15 

1.9885 

15  42  58.2 

7.033 

10 

6  27  13.78 

3.1071 

19  50  27.4 

8.806 

10 

8    5  28.39 

1.9660 

15  35  54.2 

7.000 

11 

6  29  20.14 

3.1047 

19  47    6.3 

8.897 

11 

8    7  27.48 

1.9836 

15  28  46.3 

7.166 

12 

6  31  26.35 

3.1033 

19  43  39.8 

8.487 

12 

8    9  26.43 

1.9613 

15  21  34.4 

7.380 

13 

6  33  32.42 

3.0999 

19  40    7.9 

8.577 

13 

8  11  25.23 

1.9788 

15  14  18.6 

7.990 

14 

6  35  38.34 

3.0975 

19  36  30.5 

8.666 

14 

8  13  23.89 

1.9764 

15    6  59.0 

7.359 

15 

6  37  44.11 

3.0950 

19  32  47.8 

8.755 

15 

8  15  22.41 

1.9741 

14  59  35.6 

7.439 

16 

6  39  49.74 

3.0935 

19  28  59.9 

8.844 

16 

8  17  20.78 

1JJ717 

14  52    a4 

7.486 

17 

6  41  55.22 

3.0900 

19  25    6.7 

8.933 

17 

8  19  19.01 

1.9694 

14  44  37.5 

7.547 

18 

6  44    0.54 

3UW76 

19  21    8.1 

4.019 

18 

8  21  17.11 

1.9670 

14  37    2.8 

7.608 

19 

6  46    5.72 

3.0851 

19  17    4.3 

4.106 

19 

8  23  15.07 

1.9647 

14  29  24.4 

7.669 

20 

6  48  10.75 

3.0836 

19  12  55.3 

4.193 

20 

8  25  12.88 

1.9634 

14  21  42.5 

7.799 

21 

6  50  15.63 

3.0600 

19    8  41.2 

4.379 

21 

8  27  10.56 

1.9603 

14  13  57.0 

7.780 

22 

6  52  20.35 

3.0776 

19    4  21.9 

4.364 

22 

8  29    8.11 

1.9579 

14    6    7.8 

7.848 

23 

6  54  24.92 

3.0750 

N.18  59  57.5 

4.440 

23 

8  31    5.52 

1.9557 

N.13  58  15.1 

7.907 

•    THU 

HSDA 

T  la 

• 

SAT 

[JRDA 

Y  20. 

0 

6  56  29.35 

3.0735 

N.18  55  28.0 

4.534 

0 

8  33    2.80 

1.9585 

N.13  50  19.0 

7.966 

1 

6  58  33.62 

3.0699 

18  50  53.4 

4.618 

1 

8  34  59.95 

1.9613 

13  42  19.4 

6.038 

2 

7    0  37.74 

3.0674 

18  46  13.8 

4.703 

2 

8  36  56.96 

1.9493 

13  34  16.3 

8.079 

3 

7    2  41.70 

18  41  29.2 

4.786 

3 

8  38  53.85 

1.9471 

13  26    9.9 

8.136 

4 

7    4  45.51 

3.0633 

18  36  39.5 

4.868 

4 

8  40  50.61 

1.9450 

13  18    0.1 

8.191 

5 

7    6  49.17 

3.0597 

18  31  44.9 

4.050 

5 

8  42  47.24 

1.9438 

13    9  47.0 

8.346 

6 

7    8  52.67 

3.0571 

18  26  45.5 

5.083 

6 

8  44  43.74 

1.9407 

13    1  30.6 

8.800 

7 

7  10  56.02 

3.0545 

18  21  41.2 

5.113 

7 

8  46  40.12 

1.9386 

12  53  11.0 

8.364 

8 

7  12  59.21 

3.0590 

18  16  31.9 

5.194 

8 

8  48  36.37 

1.9865 

12  44  48.1 

8.407 

9 

7  15    2.25 

3.0494 

18  11  17.8 

5.374 

9 

8  50  32.50 

1.9346 

12  36  22.1 

8.460 

10 

7  17    5.14 

3.0168 

18    5  59.0 

6.354 

10 

8  52  28.51 

1.9336 

12  27  52.9 

8.519 

11 

7  19    7.87 

3.0443 

18    0  35.4 

6.433 

11 

8  54  24.40 

1.9305 

12  19  20.7 

8.563 

12 

7  21  10.44 

9.0417 

17  55    7.1 

5.511 

12 

8  56  20.17 

1.9385 

12  10  45.4 

8.613 

13 

7  23  12.86 

3.0391 

17  49  34.1 

6.580 

13 

8  58  15.83 

1.9366 

12    2    7.1 

8.663 

14 

7  25  15.13 

3.0365 

17  43  56.4 

6.667 

14 

9    0  11.37 

1.9347 

11  53  25.8 

8.718 

15 

7  27  17.24 

3.0339 

17  38  14.1 

5.744 

15 

9    2    6.79 

1.9338 

11  44  41.5 

8.763 

16 

7  29  19.20 

3.0314 

17  32  27.1 

6.830 

16 

9    4    2.11 

1.9310 

11  35  54.3 

8.810 

17 

7  31  21.00 

3.0388 

17  26  35,6 

5.896 

17 

9    5  57.32 

1.0103 

11  27    4.3 

8.868 

18 

7  33  22.65 

3.0363 

17  20  39.6 

6.971 

18 

9    7  52.42 

1.9174 

11  18  11.4 

8.906 

19 

7  35  24.15 

3.0337 

17  14  39.1 

6.046 

19 

9    9  47.41 

1.9157 

11    9  15.7 

8.959 

20 

7  37  25.49 

3.0311 

17    8  34.1 

6.130 

20 

9  11  42.30 

1.9189 

11    0  17.2 

8.998 

21 

7  39  2a68 

3.0185 

17    2  24.7 

6.103 

21 

9  13  37.09 

1.9133 

10  51  16.0 

9.048 

22 

7  41  27.71 

3.0160 

16  56  10.9 

6.366 

22 

9  15  31.77 

1.9105 

10  42  12.1 

9.087 

23 

7  43  28.59 

3.0135 

16  49  52.7 

6.339 

23 

9  17  26.35 

14)086 

10  33    5.6 

9.131 

24 

7  45  29.33 

3.0110 

N.16  43  30.2 

6.411 

24 

9  19  20.83 

1.9073 

N.IO  23  56.4 

9.174 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Bma. 

Sight  Anenskm. 

Dur. 

forlm. 

DecUnatioii. 

DMT. 
forlm. 

Hoor. 

Right  Asoeiuion. 

Diff. 
forlm. 

• 

Dlff. 
forlm. 

SU 

NDAI 

'  21. 

TUESDAY  2a 

• 
0 

h     m     s 
9  19  20.83 

• 

1.9072 

N.10  2d5rf.4 

9.174 

0 

h     m     8 
10  49  38.79 

■ 
1.8691 

N.  2°  25  32:1 

10.61& 

1 

9  21  15iJl 

1.9066 

10  14  44.7 

9.217 

1 

10  51  30.94 

1.8692 

2  15    0.8 

10.628 

2 

9  23    9.50 

1.9041 

10    5  30.4 

9.269 

2 

10  53  23.10 

1.8694 

2    4  28.8 

10.640 

3 

9  25    3.70 

1.9096 

9  56  13.6 

9.301 

3 

10  55  15.27 

1.8697 

1  53  56.1 

10.551 

4 

9  26  57.81 

1.9011 

9  46  54.3 

9.342 

4 

10  57    7.46 

1.8700 

1  43  22.7 

10.661 

5 

9  28  51.83 

1.8996 

9  37  32.6 

9.382 

5 

10  58  59.67 

1.8703 

1  32  48.8 

10.671   1 

6 

9  30  45.76 

1.8961 

9  28    8.5 

9.422 

6 

11    0  51.89 

1.8706 

122  14.3 

10.580 

7 

9  32  39.60 

1.8967 

9  18  42.0 

9.461 

7 

11    2  44.14 

1.8710 

1  11  39.3 

10.588 

8 

9  34  3:3.36 

1.8953 

9    9  13.2 

9.499 

8 

11    4  36.41 

1.8714 

1    1    3.8 

10.596 

9 

9  36  27.04 

1.8940 

8  59  42.1 

9.687 

9 

11     6  28.71 

1.8719 

0  50  27.9 

10.602 

10 

9  38  20.64 

1.8937 

8  50    8.8 

9.674 

10 

11    8  21.04 

1.8724 

0  39  51.6 

10.608 

llv 

9  40  14.16 

1.8914 

8  40  33.3 

9.610 

11 

11  10  13.40 

1.8729 

0  29  15.0 

10.613 

12' 

9  42    7.61 

1.8901 

8  30  55.6 

9.646 

12 

11  12    5.79 

1.8736 

0  18  38.0 

10.618 

13 

9  44    0.98 

1.8889 

8  21  15.8 

9.681 

13 

11  13  58.22 

1.8742 

N.  0    8    0.8 

10.622 

14 

9  45  54J28 

1.8877 

8  11  33.9 

9.716 

14 

11  15  50.69 

1.8749 

S.  0    2  36.7 

10.626 

15 

9  47  47.51 

1.8866 

8    1  49.9 

9.760 

15 

11  17  43.20 

1.8756 

0  13  14.4 

10.630 

16 

9  49  40.67 

1.8864 

7  52    3.9 

9.783 

16 

11  19  35.76 

1.8764 

0  23  52.3 

10.682 

17 

9  51  33.76 

1.8843 

7  42  15.9 

9.816 

17 

11  21  28.37 

1^*772 

0  34  30.3 

10.634 

18 

9  53  26.79 

1.8833 

7  32  26.0 

9348 

18 

11  23  21.02 

1.8780 

0  45    8.4 

10.686 

19 

9  55  19.76 

1.8808 

7  22  34.2 

9.880 

19 

11  25  13.72 

1.8789 

0  55  46.5 

10.636 

30 

9  57  12.67 

1.8813 

7  12  40.4 

9.911 

20 

11  27    6.49 

l»79e 

1    6  24.6 

10.636 

21 

9  59    5.52 

1.8804 

7    2  44.8 

9.941 

21 

11  28  59.31 

1.8808 

1  17    2.7 

10.634 

22 

10    0  58.32 

1.8795 

6  52  47.5 

9.970 

22 

11  30  52.19 

1.8819 

1  27  40.7 

10.632 

23 

10    2  51.06 
MO 

1.8786 

NDAI 

N.  6  42  48.4 
^  22. 

9.999 

23 

11  32  45.14 
WEDI 

1.8830 

SJESDJ 

S.  1  38  18.6 
^.Y  24. 

10.629 

0 

10    4  43.75 

1.8777 

N.  6  32  47.6 

10.027 

0 

11  34  38.15 

1.8841 

S.  1  48  56.3 

10.026 

1 

10    6  36.39 

1.8769 

6  22  45.1 

10.066 

1 

11  36  31.23 

1.8862 

1  59  33.7 

10.622 

2 

10    8  28.98 

1^762 

6  12  41.0 

10.082 

2 

11  38  24.38 

1.8864 

2  10  10.9 

10.618 

3 

10  10  21.53 

1.8755 

6    2  35.3 

10.109 

3 

11  40  17.61 

1.8877 

2  20  47.8 

10.613 

4 

10  12  14.04 

1.8748 

5  52  27.9 

10.136 

4 

11  42  10.91 

1.8890 

2  31  24.4 

10.607 

5 

10  14    6.51 

1.8742 

5  42  19.0 

*    10.160 

5 

11  44    4J29 

1.8904 

2  42    0.7 

10.601 

6 

10  15  58.94 

1.8736 

5  32    8.7 

10.184 

6 

11  45  57.76 

1.8916 

2  52  36.5 

10.698 

7 

10  17  51.33 

1.8729 

5  21  57.0 

10.206 

7 

11  47  51.31 

1.8932 

3    3  11.8 

10.686 

8 

10  19  43.69 

1.8724 

5  11  43.8 

10.231 

8 

11  49  44.94 

1.8947 

3  13  46.7 

10.576 

9 

10  21  36.02 

1.8719 

5    1  29.2 

10.264 

9 

11  51  38.66 

1.8062 

3  24  21.0 

10J»67 

10 

10  23  28.32 

1.8714 

4  51  13.3 

10.276 

10 

11  53  32.48 

1.8978 

3  34  54.7 

10Ji57 

11 

10  25  20.59 

1.8710 

4  40  56.1 

10.297 

11 

11  55  26.40 

1.8994 

3  45  27.8 

10.647 

12 

10  27  12.84 

1.8706 

4  30  37.7 

10.318 

12 

11  57  20.41 

1.9010 

3  56    0.3 

10.536 

13 

10  29    5.06 

1.8703 

4  20  18.1 

10Ui38 

13 

11  59  14.52 

1.9027 

4    6  32.0 

10.628 

14 

10  30  57.27 

1.8700 

4    9  57.2 

10.367 

14 

12    1    8.73 

1.9044 

4  17    3.0 

10.510 

15 

10  32  49.46 

1.8697 

3  59a5.2 

10.376 

15 

12    3    3.05 

1.9062 

427  33.2 

10.497 

16 

10  34  41.64 

1.8695 

3  49  12.1 

10.894 

16 

12    4  57.48 

iaW80 

4  38    2.6 

10.488 

17 

10  36  33.81 

1.8693 

3  38  47.9 

10.412 

17 

12    6  52.02 

1.9099 

4  48  31.1 

10.468 

18 

10  38  25.96 

1.8691 

3  28  22.7 

10.499 

18 

12    8  46.67 

1.9118 

4  58  58.7 

10.462 

19 

10  40  18.10 

1.8690 

3  17  56.5 

10.446 

19 

12  10  41.44 

1.9137 

5    9  25.3 

10.486 

,20 

10  42  10.24 

1.8689 

3    7  29.4 

10.460 

20 

12  12  36.32 

1.9167 

5  19  50.9 

10.418 

21 

10  44    2.37 

1.8669 

2  57    1.4 

10.476 

21 

12  14  31.33 

1.9178 

5  30  15.4 

10.400 

22 

10  45  54.51 

1.8669 

2  46  32.4 

10.489 

22 

12  16  26.46 

1.9199 

5  40  38.9 

10.381 

23 

10  47  46.65 

1.8690 

2  36    2,6 

10.608 

23 

12  18  21.72 

1.9220 

5  51     1.3 

10.862 

,24 

10  49  38.79 

1.8691 

N.  2  25  32.1 

10J»16 

24 

12  20  17.10 

1.9242 

S.  6    1  22.4 

10.3«2 

1 
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GREENWICH  MEAN.  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DBCLINATION. 

Hoar. 

Bight  AmoilML 

IHff. 
lorlm. 

DIff. 
forlm. 

Hour. 

Right  Awmiakm. 

DHt 
ftvlm. 

DilL 
forlm. 

THUBSDAY  25. 

SATURDAY  27. 

0 

h     m      s 

12  20  17.10 

8 

1.M4S 

8.  i  ifd4 

10.343 

0 

h    m     1 
13  55  57.67 

s 
34)773 

S.13  40   d!6 

8.408  1 

1 

12  22  12.62 

1.9964 

6  1142.3 

10.821 

1 

13  58    2.43 

3.0814 

13  48  35.9 

8.408 

2 

12  24    8.27 

1.0387 

6  22    0.9 

10.399 

2 

14    0    7.44 

34)655 

13  56  5a6 

8.848 

3 

12  26    4.06 

1.9811 

6  32  18i) 

10Jn7 

3 

14    2  12.70 

9.0807 

14    5  17.7 

8.987  1 

4 

12  28    0.00 

1.9St4 

6  42  34i) 

10.354 

4 

14    4  18J20 

34)988 

14  13  3ai 

8.335 

5 

12  29  56.07 

1.9U8 

6  52  48.8 

10.381 

5 

14    6  23.95 

34)960 

14  21  44.8 

8.163 

6 

12  31  52.29 

1.9883 

7    3    1.9 

10.306 

6 

14    8  29.96 

3.1033 

14  29  52.7 

8.100  1 

7 

12  33  48.66 

1.9408 

7  13  13.5 

10.181 

7 

14  10  36.22 

3.1065 

14  37  56.8 

64)35 

8 

12  a5  45.18 

1.9488 

7  23  23.6 

10.166 

8 

14  12  42.74 

3.U06 

14  45  56.9 

7.969 

9 

12  37  41.85 

1.94*9 

7  33  32.1 

10.138 

9 

14  14  49.52 

3,1151 

14  53  53.1 

7.90S 

10 

12  39  38.68 

1.9485 

7  43  39.0 

10.100 

10 

14  16  5a55 

9.1194 

15    1  45.3 

7.886 

11 

12  41  35.67 

1.9811 

7  53  44  J) 

104)73 

11 

14  19    3.84 

9.1387 

15    9  33.5 

7.76B  1 

12 

12  43  32.81 

1.9688 

8    3  47.6 

10.043 

12 

14  21  11.39 

3.1380 

15  17  17.6 

73V  , 

13 

12  45  30.12 

1.9566 

8  13  49.3 

104)18 

13 

14  23  19.20 

9.1834 

15  24  57.5 

7.630 

14 

12  47  27.59 

1.9503 

8  23  49.2 

9.988 

14 

14  25  27.28 

3.1866 

15  32  33J2 

IMO 

15 

12  49  25^23 

1J639 

8  33  47.3 

9.063 

15 

14  27  35.62 

3.1413 

15  40    4.6 

7^88  . 

16 

12  51  23.05 

1.9650 

8  43  43.4 

94)30 

16 

14  29  44.23 

8.1456 

15  47  31.8 

7U16  1 

17 

12  53  21.04 

1.9679 

8  53  37.6 

0.887 

17 

14  31  53.11 

3.1601 

15  54  54.6 

7443  ; 

18 

12  55  19i«) 

1.9709 

9    3  29.8 

9.868 

18 

14  34    2.25 

9.1546 

16    2  12.9 

74160  1 

19 

12  57  17.54 

1JJ7I9 

9  13  20.0 

9.818 

19 

14  36  11.66 

3.1591 

16    9  26.8 

7.194  , 

20 

12  59  ia07 

1.9769 

9  23    8.0 

9.788 

20 

14  38  21.34 

3.1636 

16  16  36iJ 

7.118  1 

21 

13    1  14.78 

1.0600 

9  32  53.9 

9.747 

21 

14  40  31.29 

3.1681 

16  23  41.0 

74)41 

22 

13    3  13.67 

1.9681 

9  42  37.7 

9.710 

22 

14  42  41.51 

3.1736 

16  30  41.1 

64)68 

23 

13    5  12.75 

1.0B6S 

3.  9  52  19.2 

0.078 

23 

14  44  52.00 

9.1773 

9,16  37  36.5 

6^84 

FB 

IDAT 

26. 

SU] 

NDAY 

88. 

0 

13    7  12.03 

1.9895 

S.10    1  58.4 

94»6 

0 

14  47    2.77 

8.1817 

8.16  44  27.2 

6.^04 

1 

13    9  11.50 

i.9or 

10  11  35.3 

9.506 

1 

14  49  13.81 

3.1863 

16  51  13.1 

6.734 

2 

13  11  11.16 

1.9059 

10  21    9.8 

04»66 

2 

14  51  25.13 

3.1906 

16  57  54.1 

64U3 

3 

13  13  nj02 

1.909a 

10  30  41.9 

9.516 

3 

14  53  36.72 

9.1954 

17    4  30.2 

64tf)0| 

4 

13  15  11.07 

&0096 

10  40  11.6 

9.474 

4 

14  55  48.58 

3.3000 

17  11    1.3 

6.477 

5 

13  17  11.33 

9J0O6O 

10  49  38.7 

9.481 

5 

•14  58    0.72 

3.9046 

17  17  27.4 

6.893  1 

6 

13  19  11.79 

9J0006 

10  59    3.3 

9.887 

6 

15    0  13.14 

3.3093 

17  23  48.5 

6.808 

7 

13  21  12.46 

sjoiao 

11    8  25.2 

9.843 

7 

15    2  25.84 

3.3189 

17  30    4.4 

6.332  1 

8 

13  23  13.35 

9J0J65 

11  17  44.5 

9.398 

8 

15    4  38.81 

3.3186 

17  36  15.1 

6.136  . 

9 

13  25  14.45 

9J0900 

11  27    1.0 

94»3 

9 

15    6  52.06 

8.3381 

17  42  20.6 

64)48  1 

10 

13  27  15.75 

SX>386 

11  36  14.8 

9.906 

10 

15    9    5.58 

3.3277 

17  48  20.8 

5.960  1 

11 

13  29  17.27 

sjowa 

11  45  25.8 

9.160 

11 

15  11  19.38 

3.3833 

17  54  15.7 

5.870  1 

12 

13  31  19J0\ 

4J»00 

11  54  33.9 

O.lll 

12 

15  13  3346 

3.3869 

18    0    5.2 

6.779  1 

13 

13  33  20i)7 

9^0846 

12    3  39.1 

94)63 

13 

15  15  47.81 

3.3415 

18    5  49.3 

5^668 

14 

13  35  23.16 

94083 

12  12  41.3 

94)13 

14 

15  18    244 

3.3461 

18  11  27.8 

6.686 

15 

13  37  25-57 

9J0420 

12  21  40.5 

8^3 

15 

15  20  17J35 

$.3507 

18  17    0.7 

6.603 

16 

13  39  28.20 

SJ0456 

12  30  36.7 

8.911 

16 

15  22  32.53 

3.3563 

18  22  28.1 

6.469 

17 

13  41  d]w06 

4^0496 

12  39  29.7 

8.856 

17 

15  24  47^ 

33599 

18  27  49.8 

6.814  1 

18 

13  43  34.15 

3.0686 

12  48  19.6 

8^806 

18 

15  27    3.72 

3.3646 

18  33    5.8 

5.318 

19 

13  45  37>18 

3.0694 

12  57    6.3 

8.751 

19 

15  29  19.73 

3.3691 

18  38  16.0 

6,1?9 

20 

13  47  41j04 

3.0618 

13    5  49.7 

8.696 

QO 

15  31  36.01 

^1.3787 

18  43  ^.4 

6<036 

21 

13  49  44-83 

3.0663 

13  14  29.8 

8.640 

21 

15  33  52.56 

341783 

18  48  19.0 

4437 

22 

13  51  4&87 

9iM93 

13  23    6.5 

84S88 

22 

15  36    9.39 

^L3887 

18  63  11.6; 

4.898  1 

23 

13  53  53.15 

2L0783 

13  31  39.8 

8406 

23 

15  38  ^.49 

3.9873 

18  57  58.2 

4.737 

24 

13  55  57^ 

2.0773 

&13  40    9.6 

8.468 

24 

15  40  43,85 

3.3918 

S.19    2  38.8 

_i^J 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Uoor. 


Bight  Atoeoakm. 


DIff. 
ferlm. 


DeoUnatioii. 


IHff. 
forlm 


Hoar. 


Bight A«»Bioa.  LWff^ 


Decttiuttlon. 


DMf. 
for  In 


0 

1 
^ 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

SO 

21 

22 

83 


MONDAY  29. 


h 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


m    t 

« 

40  43.85 

9.3918 

43    1.49 

fL39tt 

45  19.40 

8.3007 

47  37.57 

9.8061 

49  56.01 

9.3095 

52  14.71 

9J)139 

54  33.68 

9.3188 

56  52.91 

9.8391 

59  12.41 

9.3971 

132.17 

9J»U 

3  52,18 

9.8357 

6  12.45 

9.3390 

8  32.97 

9.3441 

10  53.74 

9.3488 

13  14.77 

9.8596 

15  3a04 

9.3588 

17  57.56 

9.3807 

20  19.32 

9.3648 

22  41.33 

9.3688 

25    3.58 

9.3798 

27  26.06 

9J!7d7 

29  48.78 

9.3806 

32  11.73 

9.8844 

34  34.91 

9.8889 

5.19  si  3^.8 
19  7  13.3 
19  11  41.7 
19  16  3.9 
19  20  19.8 
19  24  29.4 
19  28  32.8 
19  32  29.8 
19  36  20.3 
19  40  4.4 
19  43  41.9 
19  47  12.9 
19  50  37iJ 
19  53  54.9 

19  57  5.8 

20  0  9.9 
20  3  7.3 
20  5  57.8 
20  8  41.3 
20  11  17.9 
20  18  47.6 
20  16  10.2 
20  18  25.7 

5.20  20  34.1 


4.696 


TUESDAY,  MARCH   1. 


0|     16  36  58.31 1    ^3990JS.20''22'354|    1.861 


4*491 
4.818 
4.914 
4.108 
4.009 
8.806 
8.788 
8.680 
8.571 
8.461 
8.860 
8.988 
8.195 
8.019 
9.896 
9.783 
9.668 
9JM9 
9.435 
9.818 
9JW0 
9.061 


PHASES  OF  THE  MOON. 


d  h       m 

0  New  Moon,      .    .      7  6      9.8 

}>  First  Quarter,  .    .    14  1    24.1 

O  Full  Moon,  ...    22  5      0,9 


d      h 

<C  Perigee, 7      24 

a  Apogee, 20      9«0 
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XIII. 


GEEEJ&^WICH  MKAN 

ilMK. 

1 
1 
i 

LUNAR  DISTANCES. 

h 

1 

star's  Name 

and 

Poaltlon. 

Noon. 

p.  L. 
of 
DUT 

3621 
2676 
3601 
3014 
3866 
3966 

mh. 

P.  L. 

of 
Diff. 

\Vu 

P.L. 

of 

Diff. 

3686 
3629 
2667 
3976 
3881 
3939 

IXh. 

P.L.    , 
of 
Dift 

1 

Regulus 

Saturn 

Spica 

Venus 

Mars 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

79°  51  3^ 
29  54  22 
25  53  12 
43  23  16 
45  26    4 
84    8  46 

81  29  58 
31  31  35 
27  32    5 
41  53  20 
43  53    2 

82  37  50 

2604 
3663 
3666 
3996 
3848 
3947 

83°   8' 4^ 
33    9  19 
29  11  21 
40  23    1 
42  19  37 
81    6  31 

84°  48'    5 
34  47-35 
30  51     1 
38  52  18 
40  45  50 
79  34  49 

960B 
3606  i 
3649 
2967 
2615  ! 
S9Q9 

2 

Regulus 

Saturn 

Spica 

Venus 

Mars 

Sun 

W. 

W. 

W. 

E. 

E. 

E. 

93  10  25 
43    6  37 
39  15  37 

31  12  41 

32  51  24 
71  50    9 

3477 
3497 
3468 
3861 
3730 
3813 

94  52  10 
44  47  55 
40  57  49 
29  39  32 
31  15  24 
70  15  58 

3460 
3476 
3441 
3643 
3714 
2798 

96  34  20 
46  29  43 
42  40  27 

28  5  58 

29  39    3 
68  41  21 

3441 
-3466 
3431 
3823 
3698 
3774 

98  16  57 
48  12    0 
44  23  32 
26  31  59 
28    2  21 
67    6  19 

34»  , 
S4S4 

Ma  i 

3604 

SOU  1 
97M 

3 

Saturn 
Spica 
Jupiter 
Sun 

W. 
W. 
W. 
E. 

56  50  38 
53    5  34 
19  35  36 
59    4  42 

3836 
3311 
3349 
3668 

58  35  47 
54  51  18 
21  20  24 
57  27    6 

3816 
3393 
3330 
3639 

60  21  24 
56  37  29 
23    5  40 
55  49    4 

3396 
3274 
3311 
3621 

62    729 
58  24    6 
24  51  23 
54  10  38 

3378  1 
9SS6 
S204  1 
«8 

4 

Saturn 
Spica 
Jupiter 
Sun 

W. 
W. 
W. 
E. 

71    4  37 
67  23  41 
as  46  34 
45  52  26 

3190 
3172 
3206 
2619 

72  53  20 
69  12  51 
35  34  53 
44  11  39 

3173 
3166 
3189 
3604 

74  42  28 
71    2  26 
37  23  37 
42  30  32 

2167 
3140 
3174 
3489 

76  32    0 
72  52  24 

39  12  44 

40  49    4 

1 
9141   1 
91SS 
3166  1 

^1 

5 

4 

Saturn 
Spica 
Jupiter 
Sun 

W. 
W. 
W. 
E. 

85  45  21 
82    7  47 
48  23  59 
32  17  25 

2072 
2067 
3068 
3434 

87  37    3 
83  59  53 
50  15  16 
30  34  24 

3060 
2044 
2076 
2418 

89  29    4 
85  52  18 
52    6  52 
28  51  15 

3048 
3038 
3064 
3413 

91  21  23 
87  45    0 
53  58  46 
27    7  59 

I 

sees  ' 

9 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

25  14  10 
50  41  39 
83  30  40 

3439 
3128 
3069 

26  56  49 
48  51  22 
81  38  37 

3441 
3148 
2070 

28  39  25 
47    1  31 
79  46  52 

3446 
3163 
3063 

30  21  54 
45  12    7 
77  55  27 

1 

M64j 

10 

Sun 

Aldebaran 

Pollux 

W. 
E. 

E. 

38  50  53 

68  43  49 

110  53  52 

3613 
3173 
3360 

40  31  48 

66  54  40 

109    6  39 

2627 
3189 
3364 

42  12  23 
65    5  56 

107  19  46 

3648 

3206 
2279 

43  52  36 

63  17  37 

105  33  15 

SSS4   i 

^1 

11 

Sun 

Aldebaran 

PoUux 

W. 
E. 
E. 

52    7  52 
54  22  45 
96  46  33 

2648 
3316 
3379 

53  45  42 
52  37    9 
95    2  28 

3667 
3336 
3896 

55  23    6 
50  52    1 
93  18  48 

3686 
2866 
3416 

57    0    5 
49    7  21 
91  35  35 

3ar76  1 

9488 

12 

Sun 
a  Pecaa 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

64  58  59 

39  3(»  30 

40  31  16 
83    6  10 

2806 
3826 
3477 
3630 

66  32  51 
41  10  26 
38  49  30 
81  25  38 

3834 
2819 
3498 
3660 

68    6  48 
42  44  29 
37    8  14 
79  45  34 

3844 
3816 
3619 
3669 

69  40  19 
44  18  36 
35  27  27 
78    5  57 

9864   i 
3816   , 
2641 

2669   1 

1 

13 

Sun 
aPegasi 
Pollux 
Regulus  . 

W. 
W. 
E. 
E. 

77  21  33 

52    8  36 

69  54  38 

106  28  47 

2962 
2887 
3689 
3818 

78  52  34 

53  42  16 

68  17  43 

104  50  17 

2981 
3846 
3709 
2636 

80  23  11 

55  15  45 

66  41  15 

103  12  10 

8000 
3864 
3729 
3668 

81  53  24 

56  49    3 

65    5  13 

101  34  27 

sua  1 

14 

Sun 
a  Pegasi 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

89  18  51 
64  32  25 
57  11  36 
93  31  31 

3107 
3916 
2848 
2763 

90  46  52 
66    4  25 
55  38  11 

91  56    0 

8124 
2927 
2868 
2768 

92  14  32 
67  36  10 
54    5  11 

90  20  50 

8141 
3938 
3888 
3782 

93  41  52 
69    7  41 
52  32  37 

88  45  59 

S1M9  j 
2909 

9798  1 

XIV. 
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GREENWICH  MEAN 

TIME. 

LUN4E  DISTANCES. 

1 

star's  NUM 

and 

Poaaon. 

Midnight 

p.  L. 
of 
DUL 

XVh. 

P.  L. 
of 
Diff. 

XVIIP^. 

P.L. 
of 

9616 
9630 
9406 
3800 
9768 
9853 

XXTh. 

P.L. 
of 
Dill 

Eegalufl 

Saturn 

Spica 

Venus 

Man 

Sun 

W. 
W. 

w. 

E. 
E. 
E. 

86V  4i' 

36  26  22 
32  31    6 

37  21^11 
39  11  42 
78    2  42 

QMS 
3ft31 
9M8 
3796 
9801 

88    7^4^ 
38    5  40 

34  11  36 

35  49  40 
37  37  11 
76  30  11 

9638 
9601 
9618 
9010 
9761 
9871 

89°  48  li 
39  45  29 

35  52  31 
34  17  45 

36  2  18 
74  57  15 

9f29'    6 
41  25  48 
37  33  51 
32  45  25 
34  27    2 
73  23  55 

9406 
3617 
3477 
3880 
3747 
3883 

9 

Regnlufl 

Saturn 

Spica 

Yenns 

Man 

Sdn 

W. 
W. 
W. 
E. 
E. 
E. 

100    0    0 
49  54  46 
46    7    3 
24  57  36 
26  25  20 
65  30  51 

S404 
3414 
S8S4 
3785 
9ff70 
373ft 

101  43  29 
51  38    1 
47  51     1 

23  22  48 

24  48    0 
63  54  57 

9866 
9304 
9866 
9766 
9666 
9716 

103  27  24 
53  21  45 
49  35  25 
21  47  36 
23  10  24 
62  18  38 

9308 
9374 
9847 
9748 
9647 
9606 

105  11  45 
55    5  57 
51  20  16 

20  12    0 

21  32  33 
60  41  53 

3860 
3364 
3S96 
3731 
3687 
3677 

3 

Saturn 
Spica. 
Jupiter 
Sun 

W. 
W. 
W. 
E. 

63  54    1 
60  11  10 
26  37  32 
52  31  47 

9360 
9380 
9976 
9686 

65  41     1 
61  58  40 
28  24    8 
50  52  32 

9341 
9393 
3367 
9668 

67  28  27 
63  46  35 
30  11  11 
49  12  53 

9334 
9206 
9380 
9661 

69  16  19 
65  34  55 
31  58  40 
47  32  51 

3306 
3188 
3338 
3636 

4 

1 
1 

Saturn 
Spica 
Jupiter 
Sun 

W. 
W. 
E. 

78  21  56 
74  42  45 
41    2  15 
39    7  17 

9196 
9110 
9148 
9468 

80  12  15 
76  33  29 
42  52    8 
37  25  12 

9119 
9006 
9138 
9463 

82    2  56 
78  24  34 
44  42  24 
35  42  51 

9006 

9088 
9115 
9441 

83  53  58 
80  16    0 
46  a3    1 
34    0  15 

3086 

9069 
9101 
9481 

5 

1 

Saturn 

Spica 

Jupiter 

Sun 

W. 
W. 
W. 

E. 

93  13  56 
89  37  59 
55  50  57 

25  24  40 

9098 
9013 
904S 
3411 

95    6  49 
91  31  14 
57  43  24 
23  41  21 

3016 
3008 
3088 
3417 

96  59  55 
93  24  43 
59  36    6 
21  58  10 

9010 
Jfl04 
9036 
9497 

98  53  14 
95  18  26 
61  29    1 
20  15  14 

9008 

1887 
9017 
3443 

9 

Sun 
o  Arietis 
Aldebaian 

W. 
E. 
E. 

32    4  12 
43  23  13 

76    4  22 

9464 
9908 
9111 

33  46  16 
41  34  50 
74  13  39 

9474 
3336 
3136 

35  28    6 
39  47    0 
72  23  19 

9486 
9940 
9141 

37    939 
37  59  46 
70  33  22 

3490 
3976 
3167 

10 

Sun 

Aldebaran 

PoUux 

W. 

E. 
E. 

45  32  26 

61  29  45 

103  47    6 

9677 
9341 
9810 

47  11  53 

59  42  19 

102    1  21 

3608 
3360 
9896 

48  50  57 

57  55  20 

100  16    0 

9611 
9270 
9844 

50  29  37 
56    8  49 
98  31    4 

3890 
9907 
9861 

11 

Sun 

Aldel)anui 

Poilux 

W. 
E. 
E. 

58  36  38 
47  23  10 
89  52  48 

9736 
3806 
3463 

60  12  45 
45  39  28 
88  10  28 

9744 
9416 
3473 

61  48  26 
43  56  15 

86  28  35 

9764 
3486 
3491 

63  23  41 
42  13  31 

84  47    9 

9786 
3466 
3610 

12 

Sjjv 

Al(b^^ 
PoUux 

W. 
W. 
E. 
E. 

71  13  24 
45  52  44 
33  47  11 

76  26  47 

9863 
9817 
3668 
9600 

72  46    4 
47  26  50 
32    7  25 
74  48    4 

9904 
9890 
9666 
9630 

74  18  18 
49    0  52 
30  28  10 
73    9  49 

9993 
9836 
9607 
9649 

75  50    8 
50  34  48 
28  49  26 
71  32    0 

9943 
3831 
3633 
3660 

13 

1 

Sun 
aPegaai 
PoUux 
R^[ulua 

W. 
W. 

E. 

E. 

83  23  14 
58  22    9 
63  29  37 
99  57    7 

808T 

9878 
9766 
9667 

84  52  41 
59  55    3 

61  54  27 
98  20  10 

8066 

9888 
3788 
9704 

86  21  46 
61  27  44 
60  19  44 
96  43  35 

8078 
9804 
9806 
9790 

87  50  29 
63    0  11 
58  45  27 
95    722 

8000 
9004 
3838 
9t» 

14 

1 

Sun 
aPegaa 

Pollux 
Regulus 

W. 
W. 

E. 
E. 

95    8  52 

70  38  58 
51    0  30 
87  11  28 

8178 
9060 

9090 
9819 

96  35  34 
72  10    1 

49  28  48 
85  37  16 

8188 
9971 
9060 

9897 

98    1  57 
73  40  50 
47  57  33 
84    3  23 

8304 
9988 
9979 
3841 

99  28    2 
75  11  24 
46  26  45 

82  29  48 

8319 
9993 
3993 
2865 

34 
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XV. 


GREENWICH  MEAN  TIME. 

L1IKAB  ViaiA^CES. 

^5 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIP»- 

of 

Vlh. 

of 

IXh. 

of     ' 

O  (3 

15 

roAtimt 

Diff. 

Dlff. 

Diff. 

1M.    1 

Sun 

W. 

100  sdd 

8333 

102°  19  l5 

8347 

103°44'3lJ 

8361 

105°   9' 2d 

8376 

a  Pe^aai 
a  Anetis 

W. 

76  41  45 

8006 

78  11  52 

8016 

79  41  45 

8036 

81  11  25 

8038.1 

w. 

33    3  44 

8004 

34  33  52 

8006 

36    3  59 

8006 

37  34    4 

8009  1 

Pollux 

E. 

44  56  23 

8014 

43  26  28 

8088 

4157    2 

8061 

40  28    5 

8086 

Begulus 

E. 

80  56  31 

3868 

79  23  31 

3880 

77  50  47 

3894 

76  18  20 

3906 

16 

Sun 

W. 

112  10  34 

8834 

113  34    6 

8346 

114  57  25 

8866 

116  20  32 

8866 

a  Pe^i 
a  Anetis 

W. 

88  36  28 

8069 

90    4  51 

8096 

91  33    3 

8107 

93    1    4 

8117  1 

W. 

45    3  19 

8081 

46  32  53 

8036 

48    2  21 

8043 

49  31  42 

8047  1 

Begulus 

E. 

68  39  47 

3963 

67    8  46 

3972 

65  37  58 

3981 

64    722 

9991 

Saturn 

E. 

118  27  37 

3963 

116  56  25 

3961 

115  25  23 

3960 

113  54  31 

9977 

Spica 

E. 

122  28  56 

3989 

120  57  27 

3948 

119  26    9 

3968 

117  55    3 

9967 

17 

Sun 

W. 

123  13  23 

8411 

124  35  27 

8419 

125  57  22 

8436 

127  19    9 

8434 

a  Pe^asi 
a  Anetis 

W. 

100  18  20 

8161 

101  45  16 

8170 

103  12    1 

8178 

104  38  36 

8186 

W. 

56  56  54 

8073 

58  25  38 

8076 

59  54  17 

8080 

61  22  51 

8086 

Aldebaran 

W. 

23  34  16 

8073 

25    2  59 

8078 

26  31  42 

8078 

28    024 

8074 

Begulus 

E. 

56  37  12 

8034 

55    7  41 

8043 

53  38  20 

8049 

52    9    8 

8066 

Satuni 

E. 

ld6  22  4] 

8014 

104  52  45 

8030 

103  22  57 

8036 

101  53  17 

8081 

Spica 

E. 

110  22  11 

8006 

108  52    4 

8013 

107  22    6 

8018 

105  52  16 

8034 

1 

18 

a  Pepsi 

W. 

111  49  11 

8336 

113  14  50 

8384 

114  40  19 

8343 

116    5  39 

1 
8960  ; 

a  Anetis 

W. 

68  44  26 

8103 

70  12  33 

8106 

71  40  36 

8108 

73    8  36 

8110  ' 

Aldebaran 

W. 

35  23  36 

8061 

36  52    9 

8083 

38  20  39 

8086 

39  49    7 

8066  1 

Begulus 

E. 

44  45  15 

8069 

43  16  52 

8095 

41  48  36 

8101 

40  20  28 

8108 

Satuni 

E. 

94  26  29 

8056 

92  57  24 

8069 

91  28  24 

8063 

89  59  28 

8066 

Spica 

E. 

98  24  46 

8048 

96  55  33 

8063 

95  26  25 

8066 

93  57  21 

8069 

19 

a  Anetis 

W. 

80  27  55 

8119 

81  55  41 

8131 

83  23  25 

8133 

84  51    8 

8198 

Aldebanm 

W. 

47  11    6 

8091 

48  39  26 

8091 

50    7  46 

8093 

51  36    5 

8098| 

Begulus 

E. 

33    1  44 

8140 

31  34  23 

8148 

30    7  12 

8166 

28  40  10 

8166  ; 

Saturn 

E. 

82  35  39 

8077 

81     7    1 

3079 

79  38  26 

8080 

78    9  52 

8069 

Spica 

E. 

86  32  55 

§071 

85    4  10 

8073 

83  35  27 

8074 

82    6  46 

8076 

20 

a  Anetis 

W. 

92    932 

8134 

93  37  12 

3134 

95    4  52 

3134 

96  32  32 

8194 

Aldebaran 

W. 

58  57  37 

8091 

60  25  57 

8091 

61  54  18 

8000 

63  22  40 

8080 

Saturn 

E. 

70  47  20 

8084 

69  18  51 

8^ 

67  50  22 

8084 

66  21  53 

8084 

Spica 

E. 

74  43  32 

8077 

73  14  54 

8076 

71  46  15 

8076 

70  17  36 

8076 

Jupiter 

E. 

109  45  37 

8101 

108  17  29 

8101 

106  49  20 

8101 

105  21  11 

8090 

Antares 

E. 

120    5    3 

8106 

118  37    1 

3106 

117    8  58 

3106 

115  40  54 

8108 

21 

a  Arietis 

W. 

103  51    5 

8119 

105  18  51 

8119 

106  46  38 

8118 

108  14  26 

8116 

Aldebaran 

W. 

70  44  55 

8081 

72  13  28 

8078 

73  42    4 

8076 

75  10  43 

8074 

PoUux 

W. 

29  56  46 

8393 

31  19  11 

8865 

32  42    7 

8340 

34    532 

8818 

Saturn 

E. 

58  59  20 

8060 

57  30  46 

8080 

56    2  12 

3078 

54  33  36 

8078 

Spica 

E. 

62  54    1 

8060 

61  25  13 

8066 

59  56  22 

8066 

58  27  29 

8063 

Jupiter 

E. 

98    0    2 

8091 

96  31  42 

8090 

95    3  20 

8067 

93  34  55 

8086 

Antares 

E. 

108  20    2 

8093 

106  51  44 

8091 

105  23  24 

8080 

103  55    1 

8067 

22 

a  Arietis 

W. 

115  33  53 

8109 

117    1  52 

8108 

118  29  52 

8106 

119  57  54 

8108 

Aldebaran 

W. 

82  34  42 

8060 

84    3  41 

8057 

85  32  43 

8063 

87    1  50 

8060 

PoUux 

W. 

41    8  22 

8333 

42  33  52 

8330 

43  59  38 

8308 

45  25  38 

8196 

Saturn 

E. 

47  10  15 

8071 

45  41  30 

8070       44    12  44 

8069 

42  43  56 

8068 

Spica 

E. 

51    2  20 

8049 

49  33    8 

8046     48    3  52 

8048 

46  34  32 

8089 

Jupiter 

E. 

86  12    6 

8071 

84  43  21 

8068     83  14  32 

8066 

81  45  39 

8060 

XVI. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

k 

Bter's  Nao 

M 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

of 

XVh. 

of 

XV111»». 

of 

XXTii^ 

of 

15 

Pofltlon 

Dur. 

Dlff. 

Diff. 

Piff. 

Sun 

w. 

106°  34'  1(5 

8987 

107°58'3i^ 

8399 

109^56 

8311 

110°  46' 43 

3893 

a  Pe^asi 
a  Anetia 

w. 

82  40  51 

3048 

84  10    4 

3068 

85  39    5 

8069 

87    7  53 

3079 

w. 

39    4    5 

8014 

40  34    1 

8017 

42    3  53 

8033 

43  SS  39 

3036 

Pollux 

E. 

38  59  37 

3111 

37  31  41 

8188 

36    4  17 

8166 

34  37  27 

8196 

Kegulus 

E. 

74  46    8 

»17 

73  14  11 

3939 

71  42  29 

3940 

70  11    1 

9051 

16 

Sun 

W. 

117  43  28 

8376 

119    6  12 

3385 

120  28  46 

8394 

121  51     9 

8403 

a  Pe^i 
a  Anetis 

W. 

94  28  53 

8136 

95  56  31 

3135 

97  23  58 

8144 

98  51  14 

8163 

W. 

51    0  57 

8053 

52  30    6 

8057 

53  59    8 

8063 

55  28    4 

8067  1 

Regulufl 

E. 

62  36  58 

8000 

61    6  45 

8009 

59  36  44 

8018 

58    6  5!) 

8096  ! 

Saturn 

E. 

112  23  50 

9986 

110  53  19 

3993 

109  22  57 

8001 

107  52  45 

8007 

Spica 

E. 

116  24    9 

3975 

114  53  25 

9983 

113  22  51 

9990 

111  52  26 

9996 

17 

Sun 

W. 

128  40  47 

8441 

130    2  17 

3U7 

131  23  40 

8454 

132  44  55 

8461 

a  Pe^ 
a  Anetis 

W. 

106    5    2 

8194 

107  31  18 

3303 

108  57  25 

8909 

110  23  23 

8918 

W. 

62  51  19 

8069 

64  19  42 

8099 

65  48    1 

8096 

67  16  16 

8100 

Aidebaran 

W. 

29  29    5 

8075 

30  57  45 

8076 

32  26  24 

3078 

33  55    1 

8079 

Begulus 

E. 

50  40    5 

8068 

49  11  10 

8070 

47  42  24 

8077 

46  13  46 

8069 

Saturn 

E. 

100  23  43 

8036 

98  54  15 

8043 

97  24  54 

8047 

95  55  39 

8051 

Spica 

E. 

104  22  33 

8030 

102  52  57 

8034 

101  23  27 

8040 

99  54    4 

8044 

18 

aPe^ 
a  Anetis 

W. 

117  30  49 

8959 

118  55  49 

8966 

120  20  40 

897*5 

121  45  21 

8984 

W. 

74  36  33 

9113 

76    4  27 

8114 

77  32  19 

8117 

79    0    8 

8119 

Aidebaran 

W. 

41  17  34 

3087 

42  45  59 

8088 

44  14  23 

8090 

45  42  45 

3091 

Regulos 

E. 

38  52  28 

8114 

37  24  35 

3130 

35  56^ 

8137 

34  29  13 

8138  1 

Saturn 

E. 

88  30  36 

8068 

87    1  47 

8071 

85  33    2 

3073 

84    4  19 

8075   1 

Spica 

E. 

92  28  21 

8063 

90  59  25 

8065 

89  30  32 

8067 

88    1  42 

8069 

19 

a  Arietis 

W. 

86  18  50 

8134 

87  46  31 

8134 

89  14  12 

8134 

90  41  52 

8194 

Aidebaran 

W. 

53    4  23 

8093 

54  32  41 

8098 

56    0  59 

8093 

57  29  18 

3099  I 

Begulus 

E. 

27  13  19 

3176 

25  46  40 

3188 

24  20  16 

3903 

22  54    9 

8919 

Saturn 

E. 

76  41  20 

8083 

75  12  49 

8063 

73  44  19 

8083 

72  15  49 

3084 

Spica 

E. 

8038    6 

8076 

79    9  27 

8076 

77  40  48 

8077 

76  12  10 

8077 

20 

a  Arietis 

W. 

98    013 

8138 

99  27  55 

8133 

100  55  37 

3139 

102  23  20 

3190 

Aidebaran 

W. 

64  51    3 

8087 

66  19  28 

8066 

67  47  55 

8084 

«)  16  24 

8089 

Saturn 

E. 

64  53  24 

8088 

63  24  54 

8063 

61  56  24 

8083 

60  27  53 

8081 

Spica 

E. 

68  48  56 

8074 

67  20  15 

8073 

65  51  32 

8071 

64  22  47 

8070 

Jupiter 

E. 

103  53    0 

8098 

102  24  48 

8097 

100  56  35 

8096 

99  28  20 

3098 

Antares 

E. 

114  12  48 

8101 

112  44  40 

8100 

111  16  30 

8097 

109  48  17 

8096 

21 

a  Arietis 

W. 

109  42  16 

8114 

111  10    8 

8114 

112  38    1 

8119 

114    5  56 

3110 

Aidebaran 

W. 

76  39  24 

8073 

78    8    8 

8069 

79  36  56 

8066 

81    5  47 

3063 

Pollux 

W. 

35  29  23 

8997 

36  53  38 

3379 

38  18  14 

3963 

39  43    9 

8947 

Saturn 

E. 

53    4  59 

8076 

51  36  20 

8075 

50    7  40 

8073 

48  38  58 

8OT3 

Spica 

E. 

56  58  34 

8060 

55  29  36 

8067 

54    034 

8055 

52  31  29 

8059 

Jupiter 

E 

92    628 

8083 

90  37  58 

8060 

89    9  24 

8078 

87  40  47 

8074 

Antares 

E. 

102  26  35 

8084 

100  58    6 

8081 

99  29  33 

8078 

98    0  57 

8075 

22 

a  Arietis 

W. 

121  25  58 

8104 

122  54    3 

810^ 

124  22  10 

8101 

125  50  19 

8100 

Aidebaran 

W. 

88  31    1 

8046 

90    0  17 

8043 

91  29  37 

8089 

92  59    2 

3035 

PoUnx 

W. 

46  51  52 

8185 

48  18  19 

8174 

49  44  59 

8104 

51  11  51 

8156 

Saturn 

E. 

41  15    7 

8067 

39  46  17 

8066 

38  17  26 

8066 

36  48  35 

8065 

Spica 

E. 

45    5    8 

8086 

43  a5  39 

8033 

42    6    6 

8038 

40  36  28 

8096 

Jupiter 

E. 

80  16  41 

8057 

78  47  39 

8063 

77  18  32 

8049 

75  49  20 

3046 

n 


FEBRUARY,    1864. 


XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

'i 

22 

Bfttf'tNamA 

P.L. 

P.L. 

P.L. 

P.L. 

•uA 

Noon. 

of 

np». 

of 

VIb. 

of 

IXb. 

of 

Potltton 

Diff. 

Diir. 

IHff. 
8066 

ma. 

Antares 

E. 

oSsali'lf 

S079 

95^  3' 3d 

8069 

93  3^46' 

92°  5'5f 

8068 

U3 

Aldebaran 

W. 

94  28  31 

aosi 

95  58    5 

8036 

97  27  45 

8033 

98  57  30 

8018 

Pollux 

W. 

52  38  54 

8145 

54    6    9 

8187 

55  33  34 

3139 

57    1    9 

8119 

Saturn 

E. 

35  19  43 

S0S6 

33  50  52 

8067 

32  22    2 

8066 

30  53  13 

8070 

Spica 

E. 

39    6  46 

80*20 

37  36  58 

8016 

36    7    5 

8013 

34  37    7 

8007 

Jupiter 

E. 

74  20    4 

8041 

72  50  42 

8087 

71  21  15 

3083 

69  51  42 

8191 

Antares 

E. 

84  40  30 

8048 

83  11  11 

8080 

81  41  46 

8086 

80  12  17 

8030 

24 

Aldebaran 

W. 

106  27  42 

SMS 

107  58    3 

3986 

109  28  31 

9068 

110  59    5 

9977 

PoUux 

W. 

64  21  35 

8000 

65  50    9 

8073 

67  18  53 

8066 

68  47  46 

8067 

Regulus 

W. 

27  19  31 

8011 

28  48  16 

8068 

30  17  17 

8046 

31  46  33 

8084   < 

Jupiter 

E. 

62  22  26 

8001 

60  52  15 

3996 

59  21  57 

3990 

57  51  32 

9986 

Antarea 

E. 

72  43  28 

8006 

71  13  25 

8003 

69  43  15 

3997 

68  12  59 

9998 

Mars 

E. 

115    5  21 

8376 

113  40  41 

8370 

112  15  55 

8366 

110  51    2 

8966  ' 

a  AquQffi 

E. 

122  16  44 

8678 

120  57  43 

8668 

119  38  17 

8680 

118  18  26 

8606 

25 

Pollux 

W. 

76  14  31 

8019 

77  44  20 

8011 

79  14  19 

8003 

80  44  28 

9996 

Regulns 

W. 

39  16  22 

3081 

40  46  58 

3973 

42  17  46 

3963 

43  48  46 

9964 

Jupiter 

E. 

50  17  34 

3083 

48  46  21 

3946 

47  15    0 

3939 

45  43  30 

9931 

Antares 

E. 

60  40    1 

3966 

59    9    4 

3960 

57  38    1 

3964 

56    6  51 

9948 

Mars 

E. 

103  44  38 

8334 

102  18  57 

8316 

100  53    7 

3309 

99  27    8 

8901 

a  Aquils 

E. 

111  38  33 

8415 

110  11  33 

8399 

.108  49  15 

8384 

107  26  40 

8868 

Venus 

E. 

112  55  33 

8401 

111  33  18 

8898 

110  10  54 

8386 

106  48  21 

8878 

1 

26 

Pollux 

W. 

88  17  39 

3966 

89  48  48 

3947 

91  20    7 

3939 

92  51  37 

1 
9930 

Kegulus 

W. 

51  26  42 

3906 

52  58  53 

S80T 

54  31  16 

3887 

56    3  52 

98n 

Jupiter 

E. 

38    3  38 

3893 

36  31    9 

3888 

34  58  29 

9876 

33  25  38 

9866 

Antares 

E. 

48  29    5 

3916 

46  57    9 

3913 

45  25    5 

3906 

43  52  53 

9000 

Mars 

E. 

92  14  54 

8161 

90  47  58 

8163 

89  20  51 

8148 

87  53  33 

8133 

a  Aquilfls 

E. 

100  29  37 

8301 

99    5  27 

8389 

97  41    3 

3377 

96  16  25 

8966 

Venus 

E. 

101  53  16 

8386 

100  29  45 

8336 

99    6    4 

8817 

97  42  12 

8301 

27 

Regulus 

W. 

63  50    2 

3896 

65  23  56 

3816 

66  58    3 

3806 

68  32  25 

9704 

Antares 

E 

36  10    7 

3873 

34  37  14 

3869 

33    4  16 

3866 

31  31  13 

9868 

Mars 

E. 

80  34  13 

8066 

79    5  45 

8074 

77  37    4 

8064 

76    8  10 

8063 

a  AqnilsB 

E. 

89  10    6 

8314 

87  44  14 

3306 

86  18  12 

3197 

84  51  59 

8188   1 

Venus 

E. 

90  40    0 

3366 

89  14  57 

3346, 

87  49  41 

3334 

86  24  12 

8393   ' 

Sun 

E. 

126  25  25 

8188 

124  59    1 

- 

123  32  23 

8164 

122    5  31 

8163   1 

28 

Regulus 

W. 

76  27  56 

3736 

78    3  48 

jn93| 

79  39  57 

9711 

81  16  22 

9688 

Saturn 

W. 

27  23  47 

3788 

28  58  30 

3767 

30  33  41 

3747 

32    9  18 

9799   j 

Spica 
Mars 

W. 

22  29  46 

3716 

24    6    5 

3703' 

25  42  41 

9691 

27  19  33 

9679   ! 

E. 

68  40  15 

3996 

67    9  57 

3983^ 

65  39  23 

9971 

64    834 

9969   ' 

a  AquiliB 

E. 

77  38  32 

3163 

76  11  25 

3146' 

74  44  11 

8141 

73  16  51 

3136 

Venus 

E. 

79  13  17 

8163 

77  46  22 

8148 

76  19  11 

3186 

74  51  45 

8133   1 

Sun 

E. 

114  47  24 

8087 

113  18  59 

8074 

111  50  18 

8060 

110  21  20 

8047   ' 

29 

Hegulus 

W. 

89  22  45 

5IB33 

91    0  55 

9619 

92  39  24 

9806 

94  18  12 

9693 

Saturn 

W. 

40  13  22 

3643 

41  51  20 

3636 

43  29  40 

3610 

45    8  22 

9698  1 

Spica 
Mars 

W. 

35  28    7 

3614 

37    6  44 

3600 

38  45  39 

3666 

40  24  53 

9673  1 

E. 

56  30  32 

38^4 

54  58    6 

3881 

53  25  23 

9868 

51  52  23 

3866  j 

a  Aquils 

E. 

65  59    2 

8134 

64  31  22 

8134 

63    3  42 

8196 

61  36    4 

3130   ' 

Venus 

E. 

67  30  28 

8063 

m    1  21 

8030 

64  31  56 

99  50  23 

8034 

63    2  13 

8009 

Sun 

E. 

102  52  11 

3974 

101  21  26 

_J^. 

9946 

98  19    1 

3939 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'ii 

8tar>iNMM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVH. 

of 

xvinh. 

of 

XXIh. 

of 

3S 

Portion 

DIff. 

Diff. 

Dlff. 

DOT. 

Antarcs 

E. 

9(fd6  5& 

aofio 

89°  7' 5^ 

8065 

8;^  38' 5^ 

8000 

86°  9'4l 

8047 

23 

Aldebaran 

W. 

100  27  21 

8014 

101  57  17 

8009 

103  27  19 

8004 

104  57  27 

3998 

PoUux 

W. 

58  28  55 

8111 

59  56  51 

8104 

61  24  56 

8096 

62  53  11 

8086 

Saturn 

E. 

29  24  27 

8073 

27  55  44 

8078 

26  27    7 

8083 

24  58  37 

SOOI 

Spica 

E. 

33    7    3 

8003 

31  36  53 

3997 

30    637 

9993 

28  36  15 

3988 

Jupiter 

E. 

68  22    3 

30^ 

66  52  18 

8018 

65  22  27 

8013 

63  52  30 

8007 

An  tares 

£. 

78  42  42 

8036 

77  13    2 

8033 

75  43  16 

8018 

74  13  25 

8018 

I  ^ 

Aldebaran 

W. 

112  29  46 

2979 

114    0  34 

9966 

115  31  29 

9960 

117    2  32 

9964 

Pollux 

W. 

70  16  48 

8049 

71  46    0 

8049 

73  15  21 

8034 

74  44  51 

8096 

Hegnlus 

W. 

33  16    4 

8033 

34  45  49 

8013 

36  15  47 

3001 

37  45  58 

9991 

Jupiter 

E. 

56  21    0 

3978 

54  50  20 

9978 

53  19  33 

9966 

51  48  38 

9969 

Antares 

E. 

66  42  37 

3967 

65  12    8 

99S3 

63  41  33 

9977 

62  10  51 

9970 

Mars 

E. 

109  26    1 

8361 

108    0  52 

8346 

106  35  36 

8337 

105  10  11 

8381 

a-Aquiks 

E. 

116  58  11 

8488 

115  37  33 

8469 

114  16  34 

8460 

112  55  14 

8431 

1 

'  35 

FoUnx 

W. 

82  14  46 

3088 

83  45  14 

3980 

85  15  52 

9973 

86  46  40 

»«> 

Regains 

W. 

45  19  57 

3948 

46  51  21 

9936 

48  22  56 

9936 

49  54  43 

9916   ' 

Jupiter 

E. 

44  11  51 

3934 

42  40    2 

9916 

41    8    4 

3909 

39  35  56 

9901    1 

Antares 

E. 

54  35  33 

3943 

53    4    7 

9986 

51  32  34 

3930 

50    053 

3934   I 

Mars 

E. 

98    1    0 

8193 

96  34  43 

8186 

95    8  16 

8178 

93  41  40 

3169   1 

a  AqnilsB 

E. 

106    3  47 

83M 

104  40  38 

8840 

103  17  13 

8837 

101  53  33 

8818   1 

, 

Venus 

E. 

107  25  39 

8870 

106    2  48 

8361 

104  39  47 

8368 

103  16  37 

8344   I 

26 

Pollux 

W. 

94  23  18 

3931 

95  55  10 

9918 

97  27  12 

3906 

98  59  25 

^\ 

R^lus 

W. 

57  36  40 

9867 

59    9  41 

9867 

60  42  55 

3847 

62  16  22 

3887   > 

Jupiter 

E. 

31  52  36 

3866 

30  19  23 

9848 

28  45  57 

3838 

27  12  19 

3838 

Antares 

E. 

42  20  34 

3894 

40  48    8 

9888 

39  15  34 

3883 

37  42  54 

3878 

Mars 

E. 

86  26    4 

»:34 

84  58  24 

8114 

83  30  32 

8105 

82    229 

8095! 

a  Aquilffi 

E. 

94  51  34 

83M 

93  26  30 

8346 

92    1  14 

8336 

90  35  46 

8336 

Venus 

E. 

96  18    9 

3397 

94  53  54 

8988 

93  29  28 

8377 

92    4  50 

8367 

27 

Regulgs 

W. 

70    7    1 

2783 

71  41  52 

9771 

73  16  58 

3760 

74  52  19 

9747 

Antares 

E 

29  58    7 

3863 

28  24  59 

9863 

26  51  51 

3864 

25  18  46 

9869 

Mars 

E. 

74  39    3 

8043 

73    9  42 

8080 

71  40    7 

8019 

70  10  18 

3008 

a  AquilsB 

E. 

83  25  36 

8181 

81  59    4 

3178 

80  32  22 

8166 

79    5  31 

8158 

Venus 

E. 

84  58  29 

8311 

83  32  33 

8196 

82    622 

8187 

80  39  57 

8174 

Son 

E. 

120  38  24 

8189 

119  11    2 

8137 

117  43  25 

8114 

116  15  32 

8101 

28 

Regains 

W. 

82  53    4 

3686 

84  30    3 

9678 

86    7  19 

9660 

87  44  53 

9646 

Saturn 

W. 

33  45  20 

3710 

35  21  46 

9608 

36  58  35 

3676 

38  35  47 

9669 

Spica 
Mars 

W. 

28  56  41 

3666 

30  34    6 

3663 

32  11  49 

9640 

33  49  49 

9637 

E. 

62  37  30 

3946 

61    6  10 

3984 

59  34  34 

2990 

58    2  41 

2908 

a  AquilsB 

E. 

71  49  25 

8133 

70  21  54 

8199 

68  54  19 

8136 

67  26  41 

8135 

Venus 

E. 

73  24    3 

3109 

71  56    4 

8096 

70  27  49 

8083 

68  59  17 

8068 

Sun 

E. 

108  52    6 

8038 

107  22  34 

8019 

105  52  45 

8004 

104  22  37 

9990 

29 

Renins 

W. 

95  57  18 

9677 

97  36  44 

9664 

99  16  29 

9649 

100  56  34 

9686 

Saturn 

W. 

46  47  27 

3677 

48  26  54 

9660 

50    6  44 

9544 

51  46  56 

9538 

Spica 
Man 

W. 

42    4  27 

3667 

43  44  21 

9548 

45  24  34 

9639 

47    5    7 

3514 

E. 

50  19    6 

3841 

48  45  31 

3838 

47  11  39 

2814 

45  37  29 

9801 

a  Aquilse 

E. 

60    8  31 

8184 

58  41    3 

8141 

57  13  43 

8149 

55  46  33 

3160 

Venus 

E. 

61  32  12 

3994 

60    1  52 

9960 

58  31  14 

3965 

57    0  17 

3950 

*SUN 

E. 

96  47  19 

3913 

95  15  17 

9898 

93  42  56 

3883 

92  10  14 

9866 

I 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 

I 


Tues. 
Wed. 
Thur. 

Fri. 

Sat. 
Sun. 

Mon. 
Tues. 
Wed 

Thur. 

Fri. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 


Mon. 
Tues. 
Wed. 
Thur. 

Fri. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE   SUN'S 


Apparent 
Right  i 


h      m      s 

22  50  41.15 
22  54  25.26 

22  58  8.91 

23  1  52.10 
23  5  34.86 
23  9  17.21 

23  12  59.17 
23  16  40.74 
23  20  21.94 

23  24  2.80 
23  27  43.32 
23  31  23.54 

23  35  3.45 
23  38  43.07 
23  42  22.42 

23  46  1.54 
23  49  40.45 
23  53  19.15 

23  56  57.66 
0  0  36.03 
0  4  14.27 

0  7  52.41 
0  11  30.46 
0  15  8.44 

0  18  46.39 
0  22  24.33 
0  26  2.30 


29  40.30 

33  18.35 

36  56.48 

40  34.69 


0  44  13.02 


]>Ur.for 
Ihour. 


9.348 
9.328 
9.309 

9.291 
9.274 
9.258 

9.242 
9.226 
9.211 

9.197 
9.183 
9.170 

9.158 
9.146 
9.136 

9.126 
9.118 
9.110 

9.104 
9.098 
9.093 

9.089 
9.086 
9.084 

9.083 
9.083 
9.084 

9.086 
9.089 
9.092 
9.097 

9.102 


Apparent 
Declination. 


S.  7  21  49.0 
6  58  54.7 
6  35  54.5 

6  12  48.8 
5  49  37.9 
5  26  22.3 

5  3  2.4 
4  39  38.5 
4  16  11.1 

3  52  40.4 
3  29  7.0 
3  5  31.4 

2  41  53.8 
2  18  14.6 
1  54  34.2 

1  30  52.9 
1  7  11.1 
0  43  29.1 


S. 

N. 


IMff-lbr 
Ihoor. 


0  19  47.4 

0  3  53.7 

0  27  34.0 

0  51  12.9 

1  14  50.3 

1  38  25.9 

2  1  59.2 
2  25  29.9 

2  48  57.7 

3  12  22.2 
3  35  43.2 

3  59  0.1 

4  22  12.7 


N.  4  46  20.7 


57.13 
57.39 
57.63 


Semi- 
diameter. 


id  16.19 

16     9.94 
16    9.69 


57.85  16  9.43 
58.06  16  9.17 
58.25  16     8.91 


58.42 
58.58 
58.72 

58.84 
58.95 
59.04 

59.11 
59.17 
59.21 

59.24 
59.25 
59.25 

59.24 
59.21 
59.17 

59.11 
59.04' 
58.95 


16  8.65 
16  8.39 
16     8.13 


16 
16 
16 


16 
16 
16 


58.46 
58.30 
58.13 
57.94 

57.74 


7.87 
7.61 
7.35 


16  7.09 

16  6.83 

16  6.56 

16  6.29 

16  6.03 

16  5.76 

16  5.49 

16  5.22 

16  4.95 


4.( 

4.40 

4.12 


58.85  16  3.84 
58.73  16  3.56 
58.60l  16     3.28 


16  3.00 

16  2.72 

16  2.43 

16  2.14 

16  1.85 


Bldeieel 
Time 
of  the 
Semi- 


the 
Herid- 


65.39 
65.32 
65.25 

65.18 
65.11 
65.05 

64.99 
64.94 
64.89 

64.84 
64.79 
64.75 

64.71 
64.67 
64.64 

64.61 
64.58 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 

64.50 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


12  28.94 
12  16.53 
12  3.67 

11  50.35 
11  36.59 
11  22.43 

11  7.88 
10  52.94 
10  37.62] 

10  21.97 

10  5.98 

9  49.69 

9  33.09 
9  16.19 
8  59.04 

8  41.66 
8  24.06 
8     6.24 

7  48.25 
7  30.12 
7  11.86 

6  53.47 
6  35.03 
6  16.51 

5  57.97 
5  39.42 
5  20.87 


2.36 
43.92 
25.56 

7.27 


3  49.10 


Dlff.for 
Ihoor. 


o.a>7 1 

0.527 
0.546 

0J364 
0.581 
0.598 

0.614 
0.630 
0.645 

0.659 
04573 
0.686 

0.696 
0.709 
0.719 

0.729 
0.736 
0.746 

0.753 
0.759 
0.764 

0.768 
0.770 
0.772 

0.773 
0.773 
0.772 

0.770 
0.767 
0.764 
0.760 

0.755 


Non.  —  Mean  Time  of  the  Semldtameter  poming  may  be  found  by  subtracting  0b.18  flrom  the  Sidereal  Time. 
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AT   GREENWICH  MEAN 

NOON. 

THE   SUN'S 

t 

i 

1 
"s 

1 

Xqnationor 
Tbne, 
to  be 

Apparent 
Right  AKMiuioD. 

IMff.  for 
Ihoar. 

Appartnt 

Wftfor 
Ihour. 

tvbtrfuted 
ftcm 
mean 
3Vme. 

Dlff.for 
Ihoar. 

SSdeml 
Time. 

Tues. 

1 

22  50  39.20 

8 

9.348 

S.  7  22    0.9 

57.13 

12"  29.04 

0.507 

22  38  10.16 

Wed. 

2 

22  54  23.35 

9.328 

6  59     6.5 

57.39 

12  16.63 

0.527 

22  42     6.72 

Thur. 

3 

22  58     7.04 

9.309 

6  36     6.2 

57.63 

12     3.77 

0.546 

22  46     3.27 

Fri. 

4 

23     1  50.27 

9.291 

6  13    0.3 

57.85 

11  50.45 

0.564 

22  49  59.82 

Sat 

5 

23     5  33.07 

9.274 

5  49  49.2 

58.06 

11  36.69 

0.581 

22  53  56.38 

Sun. 

6 

23     9  15.46 

9.258 

5  26  33.4 

58.25 

11  22.53 

0.598 

22  57  52.93 

Mon. 

7 

23  12  57.46 

9.242 

5    3  13.3 

58.42 

11     7.98 

0.614 

23     1  49.48 

Tues. 

8 

23  16  39.07 

9.226 

4  39  49.2 

58.58 

10  53.04 

0.630 

23     5  46.03 

Wed. 

9 

23  20  20.31 

9.211 

4  16  21.6 

58.72 

10  37.72 

0.645 

23     9  42.59 

Thur. 

10 

23  24     1.21 

9.197 

3  52  50.7 

58.84 

10  22.07 

0.659 

23  13  39.14 

Fri. 

11 

23  27  41.78 

9.183 

3  29  17.0 

58.95 

*10    6.09 

0.673 

23  17  35.69 

Sat 

12 

23  31  22.04 

9.170 

3     5  41.1 

59.04 

9  49.80 

0.686 

23  21  32.24 

Sun. 

13 

23  35     1.99 

9.158 

2  42     3.2 

59.11 

9  33.20 

0.698 

23  25  28.79 

Mon. 

14 

23  38  41.65 

9.146 

2  18  23.7 

59.17 

9  16.30 

0.709 

23  29  25.35  , 

Tues. 

15 

23  42  21.05 

9.136 

1  54  43.0 

59.21 

8  59.15 

0.719 

23  33  21.90  1 

Wed. 

16 

23  46     0.22 

9.126 

1  31     1.4 

59.24 

8  41.77 

0.729 

23  37  18,45 

Thur. 

17 

23  49  39.17 

9.118 

1     7  19.4 

59.25 

8  24.17 

0.738 

23  41  15.00 

Fri. 

18 

23  53  17.91 

9.110 

0  43  37.2 

59.25 

8     6,35 

0.746 

23  45  11.56 

Sat 

19 

23  56  56.47 

9.104 

S.   0  19  55.2 

59.24 

7  48.36 

0.753 

23  49     8.11 

Sun. 

20 

0     0  34.89 

9.098 

N.  0    3  46.3 

59.21 

7  30.23 

0.759 

23  53     4.66 

Mon. 

21 

0    4  13.18 

9.093 

0  27  26.9 

59.17 

7  11.97 

0.764 

23  57     1.21 

Tues. 

22 

0    7  51.36 

9.089 

0  51     6.2 

59.11 

6  53.60 

0.768 

0    0  57.76 

Wed. 

23 

0  11  29.45 

9.086 

1  14  43.9 

59.04 

6  35.13 

0.770 

0    4  54.32 

Thur. 

24 

0  15    7.48 

9.084 

1  38  19.8 

58.95 

6  16.61 

0.772 

0    8  50.87 

Fri. 

25 

0  18  45.48 

9.083 

2     1  53.4 

58.85 

5  58.06 

0.773 

0  12  47.42 

Sat 

26 

0  22  23.47 

9.063 

2  25  24.4 

58.73 

5  39.50 

0.773 

0  16  43.97 

Sun. 

27 

0  26     1.48 

9.684 

2  48  52.5 

58.60 

5  20.95 

0.772 

0  20  40.53 

Mon. 

28 

0  29  39.52 

9.086 

3  12  17.3 

58.46 

5     2.44 

0.770 

0  24  37.08 

Tues. 

29 

0  33  17.62 

9.089 

3  35  38.6 

58.30 

4  43.99 

0.767 

0  28  33.63 

Wed, 

30 

0  36  55.80 

9.092 

3  58  55.8 

58.13 

4  25.62 

0.764 

0  32  30.18 

Thur. 

31 

0  40  34.06 

9.097 

4  22     8.7 

57.94 

4    7.32 

0.760 

0  36  26.74 

Fri. 

32 

0  44  12.44 

9.102 

N.  4  45  17.0 

57.74 

3  49.15 

0.755 

0  40  23.29 

x 

Fon.— The  Semidiui 

MterlbrMt 

mx  Noon  may  be  assi 

imedthe 

nme  aa  that  for  Apperen 

tNoon. 
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AT   GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

!    >! 

1     1 
2 
8 

1 
i 

Ugulthm 

OftlM 

Radius  Vector 
of  the 
Buth. 

Diff.for 
1  hour. 

of 

mAmlOlti. 

• 

1 

IViw  LONamJDB. 

MltCnc 
Ihonr. 

LATITUDB. 

X 

X' 

61 
62 
63 

341°  12*  46!!8 

342  12  54.6 

343  13     1.0 

12  23.9 
12  31.6 
12  37,9 

150,29 
150.23 

-»-d!25 
0,36 
0,45 

9.9963210 
,9964343 
,9965484 

47.0 

47.4 

47.7 

1  2™ 36.44  ! 
1   17  40.53 
1   13  44.62  ; 

4 
5 
6 

64 
65 
66 

344  13     5.8 

345  13     8.8 

346  13  10.0 

12  42.6 
12  45.5 
12  46.6 

150.16 
150.00 
150.01 

0.51 
0.55 
0.56 

.9966633 

.9967788 
.9968947 

48.0 
48.2 
4&3 

1     9  48.71 
1     5  52.81   : 
1     1  56.90  1 

7 
8 
9 

67 
68 
69 

347  13    9.3 

348  13     6.8 

349  13    2.4 

12  45.8 
12  43.2 
12  38.7 

149.93 
149.85 
149,77 

0.53 
0.47 
0.39 

.9970109 
.9971274 
.9972440 

48.4 
48.5 
48.6 

1 
0  58     0.99 
0  54     5.08 
.     0  50     9.17  1 

10 
11 
12 

70 
71 
72 

350  12  56.0 

351  12  47.5 

352  12  36.8 

12  32.2 
12  23.7 
12  12.9 

149.68 
149.59 
149,51 

0.29 

•0,17 

4-0,02 

.9973608 
.9974778 
.9975951 

48.7 

48.8 
48.9 

0  46  18.27 
0  42  17.36 
0  38  21.45  1 

13 
14 
15 

73 
74 
75 

353  12  24.0 

354  12     9.0 

355  11  51.7 

12    0.0 
11  44.9 
11  27.6 

149.42 
149.33 
149,23 

—0,12 
0,26 
0,39 

.9977126 
.9978304 
.9979486 

49.0 
49.2 
494 

0  34  25.54 
0  30  29.63  1 
0  26  33.74  ; 

16 
17 

18 

76 

77 
78 

356  11  32.0 

357  11     9.9 

358  10  45.6 

11    7.8 
10  45.6 
10  21Ji 

149.13 
149.03 
148,94 

0,50 
0.59 
0.65 

.9980674 
.9981868 
.9983070 

49.6 
49.9 
50.2 

0  22  37.83  1 
0  18  41.92  , 
0  14  46.01 

19 
20 
21 

79 
80 
81 

359  10  19.1 

0  9  50.4 

1  9  19.5 

9  51.6 
9  25.8 
8  54.9 

148,85 
148.76 
148.67 

0.68 
0.68 
0.65 

.9984*79 
.9985496 
,9986722 

50.5 
50.9 
51.2 

0  10  50.11 

0     6  54.21 
$  0      s     n» 

22 
23 

24 

82 
83 

84 

2  8  46.5 

3  8  11.4 

4  7  34.3 

8  21.8 
7  46,6 
7    9.4 

148,58 
148.49 
148.41 

0,60 
0.52 
0,42 

,9987957 
,9989201 
.9990453 

51.6 
52.0 
524 

23  55     6.48 
23  51   10.57 
28  47  14.67 

25 
26 
27 

85 
86 
87 

5  6  55.2 

6  6  14.2 

7  5  31.3 

6  30.2 
5  49,2 
5    6.2 

148.33 
148.25 
148.17 

0.32 

0,19 

—0.06 

.9991713 
.9992980 
.9994254 

52.7 
53.0 
53.2 

23  43  18.77 
23  39  29.86 
23  35  26.95 

28 
29 
30 
31 

88 
89 
90 
91 

8  4  46.7 

9  4    0.3 

10  3  12.0 

11  2  22.0 

4  21.5 
8  35,0 
2  46,6 
1  56,5 

148.09 
148.02 
147.95 
147.88 

+0.08 
0.19 
0.28 
0.36 

.9995532 
.9996813 

9.9999377 

53.3 
53.4 
53.4 
53.3 

28  31  31.04 
28  27  35J3 
23  23  39.23 
23  19  43.32 

32 

92 

12     1  30.8 

1     4.7 

147.80 

-+-0.41 

0.0000656 

53.2 

23  15  47.41 

Moti:  XMnwpon 

dstoOwtnMef 

lalnozoftl 

w  date,  Ki  to « 

h*  fTMOfft  «qtti]IOI 

0,,«». 

ryOO. 
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GBEEMWICH 

MEAN  TIME. 

g 

a 

1 

THE 

MOON'S 

niOnDIAMBTRR. 

HOROONTAI 

PARALLAX. 

MSRIDLIN  PA8SAG8. 

1  ^ 
1 

AOB. 

Naoo. 

Hidnlgbt 

Noon, 

DiflLfor 
Ihour. 

Midnight 

IHff.for 
1  hour. 

+2.01 
1.99 
1.79 

Diff.for 
Ihour. 

1 
2 
3 

15  4^8 

16  0.9 
16  13^ 

15  5^.3 

16  7.5 
16  20.0 

57  51.7 

58  40.1 

59  27.9 

+i!j)7 
3.02 
1.92 

58  15'.8 

59  4.3 
59  50.3 

h      m 

18  41.0 

19  38.8 

20  317SI 

2.38 
2.43 
2.43 

d 
22.7 
23.7 
24.7 

4 
5 
6 

16  25.6 
16  34.7 
16  39.8 

16  30.6 
16  37.8 
16  40.6 

60  .10.8 

60  44.1 

61  2.9 

1.61 

1.11 

+0.43 

60  29.0 

60  55.5 

61  5.9 

1.38 

0.79 

+0.05 

21  35iJ 

22  32.1 

23  27.7 

2.40 
2.34 
2.29 

25.7 
26.7 
27.7 

7 
8 
9 

16  40.2 
16  35.5 
16  26.2 

16  38.5 
16  31.4 
16  20.2 

61     4.2 
60  47.0 
60  12.9 

-0.33 
1.08 
1.71 

60  57.9 
60  31.9 
59  50.8 

-0.72 
1.42 

1.96 

6 

0  22.2 

1  16.1 

2.26 
2.24 

28.7 
0.3 
1.3 

10 
11 
12 

16  13.4 
15  58.5 
15  42.9 

16    6.1 
15  50.7 
15  35.3 

59  26.0 
58  31.2 
57  34.0 

2.15 
2.36 
2.35 

58  59.2 
58     2.6 
57     6.1 

2.28 
2..'« 
2.28 

2  9.6 

3  3.1 
3  56.3 

2.23 
2.22 
2.21 

2.3 
3.3 
4.3 

13 
14 
15 

15  28.0 
15  14.7 
15    3.7 

15  21.1 
15    8.9 
14  59.1 

56  39.3 
55  50.4 
55     9.7 

2.17 

1.88 
1.50 

56  14^0 
55  28.9 
54  52.9 

2.04 
1.70 
1.30 

4  49.0 

5  40.7 

6  30.9 

2.18 
2.13 
2-C6 

5.3 
6.3 
7.3 

16 
17 

18 

14  55.2 
14  49.3 
14  46.1 

14  51.9 
14  47.4 
14  45.4 

54  38.5 
54  17.1 
54     5.3 

1.10 

0.69 

-0.30 

54  26.6 
54  10.1 
54    2.8 

0.89 

0.49 

-0.12 

7  19.4 

8  5.9 
8  50.8 

1.98 
1.90 

1.84 

8.3 

9.3 

10.3 

19 
20 
21 

14  45.3 
14  46.7 
14  49.9 

14  45.8 
14  48.1 
14  52.0. 

54    2.4 
54     7.5 
54  19.2 

+0.05 
0.36 
0.60 

54    4.1 
54  12.6 
54  27.0 

+0.21 
0.48 
0.71 

9  34.2 
10  16.9 
10  59.2 

1.79 
1.77 
1.77 

11.3 
12.3 
13.3 

22 
l23 

1  24 

14  54.5 

15  0.3 
15    6.9 

14  57.3 

15  3.5 
15  10.5 

54  36.1 

54  57.3 

55  21.6 

0.80 
0.95 
1.07 

54  46.2 

55  9.1 
55  34.8 

0.88 
1.02 
1.13 

11  41.9 

12  25.7 

13  11.0 

1.80 
1.85 
1.93 

14.3 
15.3 
16.3 

25 
26 

|27 

15  14.3 
15  22.2 
15  30.7 

15  18.2 
15  26.4 
15  35.1 

55  48.7 

56  17.8 
56  48.9 

1.17 
1.26 
1.33 

56     3.0 

56  33.1 

57  5.1 

1.21 
1.30 
1.37 

13  58.6 

14  48.6 

15  41.2 

2.03 
2.14 
2.24 

17.3 
18.3 
19.3 

1 
28 
29 
30 
31 

15  39.6 
15  4a9 

15  58.3 

16  7.6 

15  44.2 

15  53.6. 

16  3.0 
16  11.9 

57  21.7 

57  55.9 

58  30.6 

59  4.5 

1.40 
1.44 
1.44 
1.36 

57  38.7 

58  13.2 

58  47.8 

59  20.5 

1.42 
1.45 
1.41 
1.28 

16  35.9 

17  31.9 

18  28.4 

19  24.5 

2.31 
2.35 
2.35 
2.32 

20.3 
21.3 
22.3 
23.3 

32 

16  16.0 

16  19.6 

59  35.3 

+1.17 

59  48.5 

+1.01 

20  19.7 

2.28 

24.3 

1 

n 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Hour. 

Diff. 
forlm. 

Dift 
forlm. 

Hear. 

Mff. 
forlm. 

Declination. 

IMff 
forlm. 

TUESDAY   1. 

THURSDAY  3. 

0 

h    m     § 
16  36  58.31 

8 
3.S9S0 

S.20  22  3^.4 

1.961 

0 

h     m     8 
18  35    1.41 

8 
3JI016 

S.19  29  19.8 

4.398  1 

1 

16  39  21.94 

3.8067 

20  24  29.4 

1.840 

1 

18  37  31.52 

3.6033 

19  24  58.3 

4.436 

2 

16  41  45.79 

HMm 

20  26  16.2 

1.719 

2 

18  40    1.67 

3.6037 

19  20  28.7 

4.659 

3 

16  44    9.86 

3.4039 

20  27  55.7 

1.696 

3 

18  42  31.84 

3.6081 

19  15  51J2 

4JS91   1 

4 

16  46  34.14 

8.4065 

20  29  28.0 

1.476 

4 

18  45    2.04 

3.6086 

19  11    5.8 

4.834 

5 

16  48  58.63 

3.4100 

20  30  52.9 

1.853 

5 

18  47  32.26 

3.6088 

19    6  12.4 

4.956   ' 

6 

16  51  23.34 

3.41SA 

20  32  10.4 

1.339 

6 

18  50    2.50 

3.6040 

19    1  11.1 

5.088  1 

7 

16  53  48.25 

3.4100 

20  33  20.4 

1.106 

7 
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9.9982 

17  49  52.1 

6.009    , 

2 

1  23  16.04 

3.3137 

11  14    6.4 

10.615 

2 

3  14    1.73 

3.9975 

17  55  48i> 

5.808 

3 

125  34.80 

3.3196 

11  24  40.9 

10.584 

3 

3  16  19.55 

9.3967 

18    1  3<).2 

5.783 

4 

1  27  53.55 

3.3194 

11  35  10.5 

10.469 

4 

3  18  37.33 

3.9959 

18    7  22.8 

MiZ 

5 

1  30  12.2i) 

3.3198 

11  45  a5.i 

10.368 

5 

3  20  55.06 

9.9951 

18  12  59.8 

5.569   ; 

6 

1  32  31.0.S 

3.3131 

11  55  54.6 

10.983 

6 

3  23  12.74 

9.9949 

18  18  30.2 

5.451 

7 

1  34  49.76 

3.8190 

12    6    9.0 

10.196 

7 

3  25  30.37 

3.9938 

18  23  54.0 

6.840   . 

8 

1  37    8.47 

3.8119 

12  16  18.4 

10.119 

8 

3  27  47.94 

3.9994 

18  29  11.1 

5.299 

9 

1  39  27.18 

3.8118 

12  26  22.5 

10.094 

9 

3  30    5.46 

9.9916 

18  34  21.5 

5.118 

10 

1  41  45.89 

3.8116 

12  36  21.3 

9.986 

10 

3  32  22i)2 

9.9906 

18  39  25.3 

5.007 

11 

1  44    4.59 

3.8115 

12  46  14.9 

9.848 

11 

3  34  40.32 

9.9896 

18  44  22.4 

4.806  < 

12 

1  46  23^27 

3.3113 

12  56    3.1 

9.759 

12 

3  36  57.67 

9.9886 

18  49  12.8 

4.786 

13 

1  48  41.95 

3.3119 

13    5  45.9 

9.668 

13 

3  39  14.95 

9.9875 

18  53  56.5 

4.079 

14 

1  51    0.62 

3.3110 

13  15  23.3 

9.577 

14 

3  41  32.17 

9.9864 

18  58  33.5 

4.561 

15 

1  53  19.28 

3.8109 

13  24  55.2 

9.485 

15 

3  43  49.32 

9J3858 

19    3    3.8 

4.449 

16 

1  55  37.a3 

3.8107 

13  34  21.5 

9.899 

16 

3  46    6.41 

2.9849 

19    7  27.4 

4.837  ' 

17 

1  57  56.57 

3.8106 

13  43  42.3 

9.999 

17 

3  48  23.43 

9.9830 

19  11  44.3 

4.995  ' 

18 

2    0  15.20 

3.8104 

13  52  57.4 

9.905 

18 

3  50  40iJ7 

3.9818 

19  15  54.4 

4.118  , 

19 

2    2  33.82 

3.8108 

14    2    6.9 

9.110 

19 

3  52  57.24 

9.9806 

19  19  57.8 

AMI  \ 

20 

2    4  52.43 

3.8101 

14  11  10.6 

9.014 

20 

3  55  14.04 

9.9798 

19  23  54.5 

8.889 

21 

2    7  11.03 

3.8009 

14  20    8.6 

8.918 

21 

3  57  30.76 

9.9780 

19  27  44.5 

8.777 

22 

2    9  29.62 

9.8097 

14  29    0.7 

8.891 

22 

3  59  47.40 

9.9767 

19  31  27.7 

8.685 

23 

2  11  48.19 

3.3094 

14  37  47.0 

8.793 

23 

4    2    3.96 

3.2758 

19  35    4.2 

8.558 

24 

2  14    6.75 

3.3099 

N.14  46  27.5 

8.695 

24 

4    4  20.43 

9.2739 

N.19  38  34.1 

8.441   \ 

nil. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight 


INtr. 
forlm. 


DselliiAtloii. 


DIff. 
forlm. 


Hour. 


Bight 


IMff. 
for  1  m. 


Declination. 


Diff. 
for  In 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY   la 


h    m     ■ 

8 

4    4  20.43 

2^3780 

4    636.82 

i^rm 

4    8  53.12 

a.3710 

4  11    9.33 

3.3095 

4  13  25.46 

3.9679 

4  15  41.49 

3.3663 

4  17  57.42 

3.3847 

4  20  13i» 

3.3631 

4  22  29.00 

3.3616 

4  24  44.64 

3.3698 

4  27    0.18 

3.3561 

4  29  15.61 

3.3688 

4  31  30.94 

3.3646 

4  33  46.16 

3.3637 

4  36    1.27 

3.3609 

4  38  16.27 

3.3490 

4  40  31.15 

3.9471 

4  42  45.91 

3.3461 

4  45    0.56 

3.3439 

4  47  15.09 

3.3413 

4  49  29.50 

3.3391 

4  51  43.78 

3.9370 

4  53  57.94 

3.3349 

4  56  11.97 

3.3896 

N.l^  3^  3^.1 
19  41  57.3 
19  45  13.7 
19  48  23.4 
19  51  26.4 
19  54  22.8 
19  57  12.4 

19  59  55.3 

20  2  31.6 
20  5  1.2 
20  7  24.1 
20  9  40.4 
20  11  50.1 
20  13  53.1 
20  15  49.5 
20  17  39.3 
20  19  22.5 
20  20  59.1 
20  22  29.1 
20  23  52.6 
20  25  9.5 
20  26  19.9 
20  27  23.8 

N.20  28  21.2 


MONDAY  14. 


4  58  25.88 

3.3806 

5    0  39.65 

3.3984 

5    2  53.29 

9.3989 

5    5    6.80 

3.3340 

5    7  20.17 

3.3917 

5    9  33.41 

3.3194 

5  11  4a50 

3.3171 

5  13  59.45 

3.3147 

5  16  12.26 

3.3193 

5  18  24.93 

9.9099 

5  20  37.45 

9.9076 

5  22  49.83 

3.9061 

5  25    2.06 

3.3098 

5  27  14.14 

3.9001 

5  29  26.07 

3.1976 

5  31  37.84 

9.1949 

5  33  49.46 

3.1934 

5  36    0.93 

3.1898 

5  38  12.24 

3.1873 

5  40  23.39 

3.1846 

5  42  34.38 

3.1819 

5  44  45.21 

3.1793 

5  46  55.88 

3.1766 

5  49    6.39 

3.1788 

5  51  16.73 

3.1711 

N50 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

N.20 


29  12.1 

29  56.6 

30  34.6 

31  6.2 
31  31.3 

31  50.1 

32  2.5 
32  8.5 
32  8.2 
32  1.6 
31  48.7 
31  29.5 
31  4.1 
30  32.5 
29  54.6 
29  10.6 
28  20.4 
27  24.1 
26  21.7 
25  13.2 
23  58.6 
22  38.0 
21  11.4 
19  38.9 
18  0.4 


8.441 
8.330 
8.318 
8.106 
3.996 
3.863 
3.779 
UMO 
9U»49 
3.438 
3.897 
3.317 
3.106 
1.095 
1.886 
1.776 
1.666 
1.665 
1.446 
1.337 
1.398 
1.119 
1.011 
0J03 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

113 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0.795 
0.668 
0.680 
0.478 
0.866 
0.960 
0.154 
0.048 
0.066 
0.163 
0.968 
6.879 
0.476 
0.679 
0.689 
0.786 
0.887 
0^)69 
1.091 
1.199 
1.998 
1.893 
1.493 
1.593 
1.691 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  15. 


h    m    8 

"      1 

5  51  16.73 

3.1711 

5  53  26.91 

3.1683 

5  55  3(5.92 

3.1655 

5  57  46.76 

3.1697 

5  59  56.44 

3.1599 

6    2    5.95 

3.1571 

6    4  15J29 

3.1543 

6    6  24.46 

3.1514 

6    8  33.46 

3.1486 

6  10  42.29 

3.1457 

6  12  50.94 

3.1498 

6  14  59.42 

3.1899 

6  17    7.73 

3.1870 

6  19  15.86 

3.1341 

6  21  23.82 

3.1319 

6  23  31.60 

3.1989 

6  25  39.21 

3.1953 

6  27  46.64 

3.1993 

6  29  53.89 

3.1193 

6  32    0.96 

3.1163 

6  34    7.85 

3.1134 

6  36  14.56 

3.1104 

6  38  21.10 

3.1075 

6  40  27.46 

3.1045, 

NJ20  18  (J.4 
20  16  16.0 
20  14  25.61 
20  12  29.4 
20  10  27.3 
20  8  19.4 
20  6  5.7 
20  3  46.2 
20  1  21.0 
19  58  50.1 
19  56  13.5 
19  53  31.3| 
19  50  43.4! 
19  47  49.91 
19  44  50.91 
19  41  46.41 
19  38  36.31 
19  35  20.8 
19  31  59.8 
19  28  33.4 
19  25  1.7 
19  21  24.6 
19  17  42.2 

N.19  13  54.5 


WEDNESDAY   16. 


6  42  33.64 
6  44  39.64 
6  46  45.46 
6  48  51.10 
6  50  56.56 
6  53  1.84 
6  55  6.95 
6  57  11.88 

6  59  16.62 

7  1  21.19 
3  25.58 
5  29.79 
7  33.a3 
9  37.68 

11  41.36 
13  44.86 
15  48.19 
17  51.34 
19  54.31 
21  57.10 
23  59.72 
26  2.17 
28  4.44 
30  6.54 


7  32  8.47 


3.1015 
9.0965 
9.0055 
9.0995 
9.0696 
9.0666 
3.0836 
3.0606 
3.0777 
3.0747 
3.0718 


N, 


3.0658 
3.0698 
9.0599 
9.0560 
9.0540 
3.0510 
9.0481 
3.0451 
3.0499 
3.0398 
3.0381 
9.0335 
9.0306 


N, 


19  10  1.5 
19  6  3.3 
19  1  59.9 
8  57  51.4 
8  53  37.7 
8  49  18.9 
[8  44  55.1 
8  40  26.2 
8  35  52.3 
8  31  13.5 
8  26  29.7 
L8  21  41.0 
.8  16  47.5 
8  11  49.2 
8  6  46.0 
8  1  38.0 
7  56  25.3 
[7  51  7.9 
7  45  45.8 
7  40  19.1 
7  34  47.7 
7  29  11.8 
[7  23  31.3 
17  17  46.3 
7  11  56.9 


1.691 

1.790 
1.888 
1.986 
9.083 
3.180 
9.977 
9.373 
3.468 
3.563 
3.657 
3.751 
3.844 
3.987 
8.080 
3.199 
8.913 
8.304 
8.894 
8.484 
8.573 
8.669 
3.751 
8.639 


8.996 
4.018 
4.099 
4.186 
4.970 
4.356 
4.438 
4.693 
4.606 
4.688 
4.770 
4.869 
4.933 
6.013 
6.093 
6.179 
6.951 
6.899 
6.407 
6.484 
6.561 
5.637 
6.719 
6.787 
6.861 
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GREENWICH  MEAN  TIME.                                           1 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Diir. 

fbrlm. 

DeclinatioB. 

Diff. 
fcrlm. 

Bour. 

Bight  AMensioii. 

Biff, 
forlm. 

DeeUnatioii. 

Diff 
Ibrlm. 

THURSDAY   17. 

SATURDAY  19. 

0 

h     m     ■ 
7  32    8.47 

3.0306 

N.i:^  11  58.9 

N 

6.861 

0 

h    m    ■ 
9    6  40.29 

1.9178 

N.11  1^  4sf.6 

8,796 

1 

7  34  10.22 

2.0378 

17    6    3.0 

6.986 

1 

9    8  35.28 

1.9166 

11    6  55.3 

8.S1S 

2 

7  36  11.81 

3J»fiO 

17    0    4.7 

6.006 

2 

9  10  30.16 

1.9180 

10  58    5,2 

8,868 

3 

7  38  13J23 

84H22S 

16  54    2,1 

6.060 

3 

9  12  24.95 

1.9193 

10  49  12.4 

84108 

4 

7  40  14.48 

S.0194 

16  47  55.1 

6.153 

4 

9  14  19.64 

1.9107 

10  40  16.8 

8,948 

5 

7  42  15.56 

94)166 

16  41  43.8 

6.234 

5 

9  16  14.24 

1.9009 

10  31  18.6 

84103  1 

6 

7  44  16.48 

S.0138 

16  35  28  JJ 

6.396 

6 

9  18    8.74 

1.9077 

10  22  17.7 

•4)86 

7 

7  46  17.23 

2.0111 

16  29    8.3 

64166 

7 

9  20    3.15 

1.9062 

10  13  14J2 

9.079 

8 

7  48  17.81 

2J)083 

16  22  44.3 

6.436 

8 

9  21  57.48 

14)047 

10    4    8.2 

9.IS2 

9 

7  50  18.23 

34)056 

16  16  16.1 

6.605 

9 

9  23  51.72 

1.9038 

9  54  59.6 

9.164  1 

10 

7  52  18.48 

3.0099 

16    9  43.8 

6.674 

10 

9  25  45.88 

14)019 

9  45  48.5 

•4106   1 

11 

7  54  18.57 

3.0003 

16    3    7.3 

6.643 

11 

9  27  39.96 

1.9006 

9  36  34.9 

9.947 

13 

7  56  18.51 

1.9076 

15  56  26.8 

6.709 

12 

9  29  33.95 

1.8998 

9  27  18i) 

9.987 

13 

7  58  18.28 

1.9948 

15  49  42.3 

6.776 

.13 

9  31  27.87 

1.8980 

9  18    0.5 

9,897 

14 

8    0  17.89 

1.9933 

15  42  53.7 

6.843 

14 

9  33  21.71 

1.8968 

9    8  39.8 

9.366 

15 

8    2  17.34 

1.9896 

15  36    IJi 

6.908 

15 

9  35  15.48 

1.8966 

8  59  16.7 

9.404  ! 

16 

8    4  16.64 

1.9870 

15  29    4.7 

6.973 

16 

9  37    9.18 

1.8944 

8  49  51.3 

9,449   I 

17 

8    6  15.78 

1.9844 

15  22    4.3 

7.038 

17 

9  39    2.81 

1.8938 

8  40  23.7 

9,479  1 

18 

8    8  14.77 

1.9819 

15  15    0.1 

7.103 

18 

9  40  56.37 

1.8932 

8  30  53.8 

9.616  j 

19 

8  10  13.61 

1.9794 

15    7  52.0 

7.166 

19 

9  42  49.87 

1.8911 

8  21  21.8 

9.659 

20 

8  12  12.30 

1.9769 

15    0  40.2 

7.239 

20 

9  44  43.30 

1.8901 

8  11  47.6 

94i68   1 

21 

8  14  10.84 

1.9744 

14  53  24.6 

7.392 

21 

9  46  36.67 

1.8891 

8    2  11.3 

9.638 

22 

8  16    9.23 

1.9719 

14  46    5.2 

7.354 

22 

9  48  29.99 

1.8882 

7  52  32,9 

9.666  1 

23 

8  18    7.47 
FB 

1.9604 

JDAY 

N.14  38  42.1 

la 

7.416 

23 

9  50  23.25 

su: 

1.8878 

NDAY 

N.  7  42  52.4 
20. 

9.663  . 

0 

8  20    5.56 

1.9670 

N.14  31  15.4 

7.476 

0 

9  52  16.46 

1.8864 

N.  7  33    9.9 

».T16 

1 

8  22    3.51 

1.9646 

14  23  45.1 

7.686 

1 

9  54    9.62 

1.8806 

7  23  25.5 

9.756' 

2 

8  24    1.32 

1.9633 

14  16  11.1 

74W6 

2 

9  56    2.73 

1.8848 

7  13  39.1 

9.790  I 

3 

8  25  58.99 

1.9599 

14    8  33.5 

7.656 

3 

9  57  55.79 

1.8840 

7    3  60.8 

9.881   I 

4 

8  27  56.51 

1.9576 

14    0  52,5 

7.718 

4 

9  59  48.81 

1.8833 

6  54    0.6 

9.8S9  ' 

5 

8  29  53.90 

1.9663 

13  53    8.0 

7.771 

5 

10    1  41.79 

1.8836 

6  44    8.6 

9,883  1 

6 

8  31  51.15 

1.9631 

13  45  20.0 

7.829 

6 

10    3  34.73 

1.8820 

6  34  14.8 

9.913   ' 

7 

8  33  48.27 

1.9609 

13  37  28.6 

7.886 

7 

10    5  27.63 

1.8814 

6  24  19ii 

9.941   1 

8 

8  35  45.26 

1.9487 

13  29  a3.7 

7.943 

8 

10    7  20.50 

1.8808 

6  14  21.9 

9.969  1 

9 

8  37  42.12 

1.9466 

13  21  35.5 

7.098 

9 

10    9  13.34 

1.8808 

6    4  22.9 

•4197 

10 

8  39  38.84 

1.9443 

13  13  34.0 

84)68 

10 

10  11    6.14 

1.8799 

5  54  22.3 

10.034 

11 

8  41  35.43 

1.9433 

13    5  29.2 

8.108 

11 

10  12  58.92 

1.8795 

5  44  20.0 

10.061 

12 

8  43  31.90 

1.9401 

12  57  21.1 

8.163 

12 

10  14  51.68 

1.8791 

5  34  16.2 

104)77 

13 

8  45  28.24 

1.9380 

12  49    9.8 

8.315 

13 

10  16  44.42 

1.8788 

5  24  10.8 

10.103  * 

14 

8  47  24.46 

14)360 

12  40  55.3 

8.368 

14 

10  18  37.13 

1.8784 

5  14    3.9 

10,128  1 

15 

8  49  20.56 

1.9340 

12  32  37.7 

9.330 

15 

10  20  29.82 

1.8781 

5    3  55.5 

10.153  1 

16 

8  51  16.54 

1.9330 

12  24  16.9 

8.373 

16 

10  22  22.50 

1.8779 

4  53  45.7 

10.176  I 

17 

8  53  12.40 

1.9301 

12  15  53.0 

8.433 

17 

10  24  15.17 

1.8777 

4  43  34.5 

10.198 

18 

8  55    8.15 

1.9383 

12    7  26.1 

8.478 

18 

10  26    7.83 

1.8776 

4  33  21.9 

10.330 

19 

8  57    3.78 

1.9363 

11  58  56.2 

8.623 

19 

10  28    0.48 

1.8774 

4  23    8.0 

10,943 

20 

8  58  59.30 

1.9344 

11  50  23.3 

8.573 

20 

10  29  53.12 

1.8778 

4  12  52.9 

10.368 

21 

9    0  54.71 

1.9336 

11  41  47.5 

8.693 

21 

10  31  45.76 

^1.8778 

4    2  36.5 

10.284 

22 

9    2  50.01 

1.9208 

11  33    8.7 

8.670 

22 

10  33  38.40 

1.8778 

3  52  18.9 

104104 

23 

9    4  45.20 

1.9190 

11  24  27.1 

8.718 

23 

10  35  31.04 

1.8774 

3  42    0.1 

104128 

.24 

9    6  40.29 

1.9173 

N.U  15  42.6 

8.766 

24 

10  37  23.69 

1.8775 

N.  3  31  40.1 

10,849   1 
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Hour. 


Right 


DIff. 
for  1  m 


Beclinadon. 


Biff, 
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Im.  ™**" 


Bight 


Diff. 
finrlm. 


Deelinatfon. 


Diff. 
for  I  m. 
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10 

11 
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MONDAY  21. 


h  m 
10  37 
10  39 
10  41 
10  43 
10  44 
10  46 
10  48 
10  50 
10  52 
10  54 
10  56 
10  58 

10  59 

11  1 
3 


11 
11 
11 
11 


11  11 
11  13 
11  15 
11  16 
11  18 
11  20 


1122 
11  24 
11*26 
11  28 
1130 
1132 
1133 
1135 
1137 
1139 
11  41 
11  43 
11  45 
11  47 
11  49 
11  51 
11  53 
11  54 
11  56 

11  58 

12  0 


23.69 

16.35 

9.01 

1.69 

54.38 

47.09 

39.82 

32.57 

25.34 

18.14 

10.97 

3.83 

56.73 

49.67 

42.64 

35.66 

28.72 

21.83 

14.99 

8J20 

1.47 

54.80 

48.18 

41.63 


.8776 
1.8777 
.8779 
.8781 
.8783 
.8786 
,8789 
.87M 
.8797 
.8803 
.8807 
.8818 
.8819 


.8840 
.8848 
.8896 
,8864 
.8873 
.8883 
.8893 
.8903 
.8014 


N. 


3  si  40.1 

3  21  19.0 

3  10  56.9 

3  0  33.8 

2  50  9.7 

2  39  44.6 

2  29  18.6 

2  18  51.8 

8  24.1 

57  55.6 

47  26.4 

36  56.5 

26  25.9 

15  54.7 

5  22.9 

54  50.5 

44  17.6 

0  33  44.2 

0  23  10.4 

0  12  36.2 

0  2  1.7 

0  8  33.2 

0  19  8.3 

0  29  43.7 


N 

10.843 

0 

10.360 

1 

10.377 

2 

10.393 

3 

10.409 

4 

10.435 

5 

10.440 

6 

10.454 

7 

10.468 

8 

10.481 

9 

10.493 

10 

10.504 

11 

10.515 

12 

10.535 

13 

10.535 

14 

10.M4 

15 

10.553 

16 

10.560 

17 

10.567 

18 

10.573 

19 

10.578 

20 

10.583 

21 

10.687 

22 

10.591 

23 

TUESDAY  22. 


12 
12 
12 
12 


35.15 

1.8935 

28.73 

1.8936 

22.38 

1.8948 

16.11 

1.8961 

9.91 

1.8974 

3.79 

1.8987 

57.75 

1.9000 

51.79 

1.9014 

45.92 

1.9038 

40.14 

1.9043 

34.44 

1.9058 

28.84 

1.9074 

23.33 

1.9090 

17.92 

1.9107 

12,62 

1.9134 

7.42 

1.9143 

2.32 

1.9160 

57.33 

1.9178 

52.45 

1.9196 

47.68 

1.9315 

43.03 

1.9384 

38.50 

1.9354 

34.08 

1J»75 

29.79 

1.9396 

25.63 

1.9317 

0 
0 

1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
3 
3 


40  19.2 
50  54.9 
1  30.7 
12  6.6 
22  42.5 
33  18.4 
43  54iJ 
54  29.9 
5  5.5 
15  40.9 
26  16.0 
36  50.9 
47  25.4 
57  59.6 
8  33.3 
19  6.6 
3  29  39.4 
3  40  11.7 

3  50  43.4 

4  1  14.4 
11  44.8 
22  14.5: 
32  43.4 
43  11.5 
53  38.71 


10.504 

0 

10.696 

1 

10.597 

2 

10.596 

3 

10.598 

4 

10.507 

5 

10.596 

6 

10.504 

7 

10.591 

8 

10.588 

9 

10.583 

10 

10.578 

11 

10.573 

12 

10.566 

13 

10.559 

14 

10.551 

15 

10.543 

16 

10.583 

17 

10.638 

18 

10.513 

19 

10.500 

20 

10.488 

21 

10.475 

22 

10.461 

23 

10.446 

24 

WEDNESDAY  23. 


h  m  • 
12  8  25.63 
12  10  21.60 
12  12  17.69 
12  14  13.91 
12  16  10.27 
12  18  6.77 
12  20  3.41 
12  22  0.19 
12  23  57.11 
12  25  54.18 
12  27  51.40 
12  29  48.77 
12  31  46.29 
12  33  43.97 
12  35  41.80 
12  37  39.80 
12  39  37.96 
12  41  36.29 
12  43  34.78 
12  45  33.44 
12  47  32.28 
12  49  31.29 
12  51  30.47 
12  53  29.83 


s 

1.9317 
1.9338 
1.9360 
1.9; 
1.9405 
1.0438 
1.9451 
1.9475 
1.9499 
1.9534 
1.9549 
1.9574 
1.9600 
1.9636 
1.9653 
1.9680 
1.9707 
1.9786 
1.9763 
1.9793 
1.9830 
1.9649 
1.9879 
1.9909 


S. 


5  4  5.0 
5  14  30.41 
5  24  54.81 
5  35  18i2' 
5  45  40.5 

5  56    1.6 

6  6  21.5 
6  16  40.2 
6  26  57.6 
6  37  13.7 
6  47  28.5 

6  57  41.8 

7  7  53.7 
7  18  4.0 
7  28  12.8 
7  38  19.9 
7  48  25.4 

7  58  29.2 

8  8  31.2 
8  18  31.4 
8  28  29.7 
8  38  26.1 
8  48  20.5 


THURSDAY  24. 


12  55  29.38 
12  57  29.10 
12  59  29.01 


13 
13 
13 
13 
13 


1  29.10 
3  29.39 
5  29.87 
7  30.53 
9  31.39 
13  11  32.44 
13  13  33.69 
13  15  35.14 
13  17  36.79 
13  19  38.64 
13  21  40.70 
13  23  42.96 
13  25  45.43 
13  27  48.12 
13  29  51.02 
13  31  54.13 
13  33  57.45 
13  36  0.99 
13  38  4.75 
13  40  8.73 
13  42  12.93 
13  44  17.35 


1.9939  S. 

1.9970 
3.0001 
3.0083 
3.0063 
3.0005 
3U)137 
3.0159 
3.0193 
3.0335 
3.0358 
3U)393 
3.0336 
3.0860 
9.0395 
3.0480 
3U)465 
3.0601 
SU)536 
9.0573 
3.0608 
9.0645 
3.0081 
3.0718 
2.0765 


S. 


8  58  13.0 

9  8  3.4 
9  17  51.7 
9  27  37.8 
9  37  21.7 
9  47  3.4 
9  56  42.7 

10  6  19.7 
10  15  54.2 
10  25  26.3 
10  34  55.8 
10  44  22.8 

10  53  47.2 

11  3  8.9 
11  12  27.9 
11  21  44.1 
11  30  57.4 
11  40  7.8 
11  49  15.3 

11  58  19.8 

12  7  21.3 
12  16  19.7 
12  25  14.9 
12  34  6.9 
12  42  55.6 


10.446 
10.431 
10.416  i 
10.398 
10.380 
10.363 
10.348 
10.333 
10.301 
10.379 
10.357 
10.334 
10.310 
10.185 
10.169 
10.133 
10.106 
10.077 
10.048 
10.018 
9.987 
9.956 
0.934 
9.691 


9.857 


9.786 
9.760 
9.713 
9.676 
9.636 
9.606 
9.555 
9.613 
9.471 
9.438 
9.884 
9.339 
9.393 
9.346 
9.196 
9.149 
9.100 
9.060 

8.047 


8.839 

8.7B4 
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Hoar. 

Bight  AfloenaioB. 

DIff. 
for  1  m. 

Diff. 
forlm. 

Bonr. 

Bight  Asoension. 

Diff. 
forlm. 

DeeUnatSon. 

1 

Diff. 
forlm.; 

FRIDAY  25. 

SUNDAY 

27. 

0 

13  44  17"35 

8 

9j0765 

&12  4d  55.6 

6.784 

0 

h    m    8 
15  28  26.79 

8 
3.2664 

S.  18°  2^  2^.8 

If 
ft.l06 

1 

13  46  21.99 

2.07OT 

12  51  41.0 

8.739 

1 

15  30  42.83 

2.3603 

18  29  32.3 

6.010  ! 

2 

13  48  26.86 

3U)830 

13    0  23.1 

8.673 

2 

15  32  59.10 

9.3730 

18  34  30.0 

4.911 

3 

13  50  31i)6 

3U)668 

13    9    1.8 

8.616 

3 

15  35  15ii9 

2.3768 

18  39  21.7 

4.819 

4 

1.3  52  37.28 

S.0906 

13  17  36.9 

8.666 

4 

15  37  32.31 

3.3806 

18  44    7.4 

4.719 

5 

13  54  42.83 

%X»AA 

13  26    8.5 

8.497 

5 

15  39  49,25 

3.3843 

18  48  47.1 

4.AII 

6 

13  56  48.61 

3U)963 

13  34  36.6 

8.437 

6 

15  42    6.42 

3.3880 

18  53  20.7 

4.a09 

7 

13  58  54.62 

3.1031 

13  43    1.0 

8.376 

7 

15  44  23.81 

3.3917 

18  57  48i2 

4.407 

6 

14    I    0.86 

2.1050 

13  51  21.7 

8.314 

8 

15  46  41.42 

2.3063 

19    2    9.6 

4.a04 

9 

14    3    7.33 

3.1008 

13  59  38.7 

8.361 

9 

15  48  59.25 

3.3969 

19    6  24.7 

4.300 

10 

14    5  14.04 

3.1137 

14    7  51.9 

8.188 

10 

15  51  17.29 

2.3026 

19  10  33.6 

4.000 

II 

14    7  20.98 

2.1176 

14  16    1.2 

8.133 

11 

15  53  35.54 

2.3060 

19  14  36i2 

3.991 

12 

14    9  28.15 

3.131ft 

14  24    6.6 

8.067 

12 

15  55  54.01 

2.3096 

19  18  32.5 

3.885 

13 

14  11  a5.56 

3.1356 

14  32    8.0 

7.991 

13 

15  58  12.69 

2.3130 

19  22  22.4 

8.T78 

14 

14  13  4a2i 

3.1385 

14  40    5.5 

7.934 

14 

16    0  31.57 

9.8166 

19  26    5.8 

3.071 

15 

14  15  51.10 

3.13S6 

14  47  58.9 

7.866 

15 

16    2  50.66 

9.3199 

19  29  42.8 

8J«B 

16 

14  17  59.23 

2.1376 

14  55  48.2 

7.787 

16 

16    5    9.96 

9.3333 

19  33  13.3 

3.454 

17 

14  20    7.60 

3.1416 

15    3  33.3 

7.717 

17 

16    7  29.46 

9,3366 

19  36  37iJ 

8.344 

18 

14  22  16.21 

2.1466 

15  11  14.2 

7.646 

18 

16    9  49.15 

9.3399 

19  39  54.6 

8,334 

19 

14  24  25.06 

3.1406 

15  18  50.8 

7.673 

19 

16  12    9.04 

3.8332 

19  43    5.3 

8.133 

20 

14  26  34.15 

2.1636 

15  26  23.0 

7.600 

20 

16  14  29.13 

2.3864 

19  46    9.4 

80)19 

21 

14  28  43.48 

2.1676 

15  33  50.9 

7.437 

21 

16  16  49.41 

9.3396 

19  49    6.8 

2JW0 

22 

14  30  53.06 

3.1016 

15  41  14.3 

7.363 

22 

16  19    9.88 

2.3427 

19  51  57.4 

9.787 

23 

14  33    2.88 

3.1667 

S.15  48  33.2 

7.977 

23 

16  21  30.54 

9^1468 

S.I9  54  41.3 

9.074 

SAT 

URDA 

Y  26- 

MO 

NDAY 

28. 

0 

14  35  12.94 

3.1697 

S.15  55  47.6 

7.900 

0 

16  23  51.38 

9.8488 

S.19  57  18.3 

9.M0 

1 

14  37  23.25 

3.1738 

16    2  57.3 

7.133 

1 

16  26  12.40 

9.8618 

19  59  48.5 

9.446 

2 

14  39  33.80 

3.1778 

16  10    2.4 

7.046 

2 

16  28  3a60 

9.3648 

20    2  14.8 

9.SS1 

3 

14  41  44.59 

3.1818 

16  17    2.8 

6.967 

3 

16  30  54.98 

9J677 

20    4  28iJ 

2.216 

4 

14  43  55.62 

3.1866 

16  23  58.4 

6.S87 

4 

16  33  16.53 

9.3606 

20    6  37.7 

9.100 

5 

14  46    6.a9 

3.1899 

16  30  49.2 

6.806 

5 

16  35  38.25 

9.3633 

20    8  40.2 

1.963 

G 

14  48  18.41 

3.1939 

16  37  35.1 

6.734 

6 

16  38    0.13 

9.8661 

20  10  35.7 

1.866 

1 

14  50  30.17 

3.1980 

16  44  16.0 

6.641 

7 

16  40  22.18 

9.8688 

20  12  24.1 

1.748 

8 

14  52  42.17 

3.3020 

16  50  52.0 

•  6.667 

8 

16  42  44.39 

9.3716 

20  14    5.5 

1.630 

9 

14  54  54.41 

3.3061 

16  57  22.9 

6.473 

9 

16  45    6.76 

9.8741 

20  15  39.8 

1.512 

10 

14  57    6.90 

3.3101 

17    3  48.8 

6.388 

10 

16  47  29.28 

9.3766 

20  17    6.9 

\Mt 

II 

14  59  19.63 

3.3141 

17  10    9.5 

6.303 

11 

16  49  51.95 

9.8791 

20  18  26.9 

1.373 

12 

15    1  32.59 

3.3181 

17  16  25.1 

6.316 

12 

16  52  14.77 

9.3816 

20  19  39.7 

1.158 

13 

15    3  45.80 

3.3332 

17  22  a5.4 

6.138 

13 

16  54  37.73 

9.3839 

20  20  45.3 

1j038 

14 

15    5  59.25 

3.3363 

17  28  40.4 

6.039 

14 

16  57    0.84 

9.3863 

20  21  43.6 

0J»19 

15 

15    8  12.94 

3.3301 

17  34  40.1 

6.950 

15 

16  59  24.09 

9.3886 

20  22  34.7 

0.791 

16 

15  10  26.86 

3.3341 

17  40  34.4 

6.860 

16 

17    I  47.47 

9.3908 

20  23  18.5 

0.070 

17 

15  12  41.02 

3.3381 

17  46  23.2 

6.768 

17 

17    4  10.98 

9.3930 

20  23  55.0 

0.648 

18 

15  14  55.43 

2.2421 

17  52    G.G 

6Un6 

18 

17    6  34.62 

9JI961 

20  24  24i2 

0.496 

19 

15  17  10.07 

3.3460 

17  57  44.4 

6.684 

19 

17    8  58.39 

9J»79 

20  24  46.0 

0.903 

20 

15  19  24.95 

3.2499 

18    3  16.7 

6.491 

20 

17  11  22JJ8 

9.8992 

20  25    0.5 

0.180 

21 

15  21  40.06 

2.2638 

18    8  43.3 

6.396 

21 

17  13  46.29 

2.4011 

20  25    7.5 

OOttO 

22 

15  23  55.41 

2.3677 

18  14    4.2 

6.301 

22 

17  16  10.41 

2.4080 

20  25    7.2 

0.067 

23 

15  26  10.99 

3.3616 

18  19  19.4 

6.306 

23 

17  18  34.64 

2.4048 

20  24  59.5 

0.191 

24 

15  28  26.79 

3.3664 

S.18  24  28.8 

6.106 

24 

17  20  58.98 

2.4066 

S.20  24  44.3 

0.315 
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Bight 


Diff. 
for  1  m. 


DeeUoatioii. 


Diff. 
for  1  m. 


Hoar. 


Bight 


Diff. 
forlm. 


Deelinayon. 


Diff. 
fbrlm. 


0 
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2 
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4 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

!  22 

23 

24 


TUESDAY  29. 


h  m 

17  20 
17  23 
17  25 
17  28 
17  30 
17  33 
17  35 
17  37 
17  40 
17  42 
17  45 
17  47 
17  49 
17  52 
17  54 
17  57 

17  59 

18  2 
18  4 
18  6 
18  9 
18  11 
18  14 
18  16 


8 

8 

58.98 

S.4065 

23.42 

9uoei 

47.96 

luooe 

12.60 

3.4114 

37.33 

3.4199 

2.15 

9.4144 

27.05 

3.4108 

52.03 

3,4171 

17.10 

3.4184 

42.24 

3.4196 

7.45 

9.4307 

32.73 

3.4318 

58.07 

3.4338 

23.47 

3.4387 

48.92 

3.4346 

14.42 

3wl366 

39.98 

3.4383 

5JW 

3.4370 

31.22 

3.4377 

56.90 

3.4383 

22.62 

3.4388 

48.37 

3.4398 

14.14 

3.4397 

39.93 

3.4301 

S.20  24  4^.3 
20  24  21.6 
20  23  51^ 
20  23  13.9 
20  22  28.8 
20  21  36.2 
20  20  36.1 
20  19  28.5 
20  18  13.3 
20  16  50.6 
20  15  20.3 
20  13  42.5 
20  11  57.1 
20  10  4.1 
20  8 
20  5 
20  3 
20  1 
19  58  46.0 
19  56  7.7 
19  53  21.8 
19  50  28.4 
19  47  27.4 

S.19  44  18.9 


3.6 
55.5 
39.9 
16.7 


WEDNESDAY  30. 


18  19 
18  21 
18  23 
18  26 
18  28 
18  31 
18  33 
18  36 
18  38 
18  40 
18  43 
18  45 
18  48 
18  50 
18  53 
18  55 

18  57 

19  0 
19  2 
19  5 
19  7 
19  10 
19  12 
19  14 
19  17 


5.75 

3.4804 

31.59 

3.4307 

57.43 

3U308 

23.28 

3.4309 

49.14 

3.4310 

15.01 

S.43U 

40.87 

3.4311 

6.73 

3.4310 

32.59 

3.4309 

58.44 

3.4307 

24Ji7 

3.4304 

50.09 

3.4301 

15.89 

3.4397 

41.66 

3.4i93 

7.41 

3.4380 

33.13 

S.43B4 

58.82 

9.4378 

24.47 

3.4373 

50.09 

3.4966 

15.67 

3«4360 

41.21 

3.4353 

6.70 

3.4346 

32.15 

3.4336 

57.54 

9*1397 

22.88 

9.4318 

S.19  41  2.9 
19  37  39.3 
19  34  8.2 
19  30  29.6 
19  26  43.6 
19  22  50.1 
19  18  49.1 
19  14  40.7 
19  10  24.8 
19  6  1.5 
19  1  30.9 
18  56  52.9 
18  52  7.6 
18  47  15.0 
18  42  15.0 
18  37  7.7 
18  31  53J2 
18  26  31.4 
18  21  2.5 
18  15  26.4 
18  9  43.2 
18  3  52.8 
17  57  55.4 
17  51  50.9 

5.17  45  39.4 


0.315 
0.440 


0.689 
0.814 
0.939 
1.064 
1.190 
1.316 
1.443 
1.567 
1.693 
1.819 
ia>46 
9.073 
9.198 
9.334 


3.575 
3.703 
3.838 
3.953 

3un9 

8.304 


8.580 
8.706 
8.830 
8.964 
4.078 
4.903 
4.396 
4.449 
4.573 


4.816 
4.988 
5.060 
5.183 
5.303 
5.438 
5.543 
5.661 
5.780 
5.898 
6.016 
6.133 
6.350 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


THURSDAY  31. 


h  m 
19  17 
19  19 
19  22 
19  24 
19  27 
19  29 
19  31 
19  34 
19  36 
19  39 
19  41 
19  43 
19  46 
19  48 
19  51 
19  53 
19  55 

19  58 

20  0 
20  3 
20  5 
20  7 
20  10 
20  12 


8 

s 

22.88 

3.4318 

48.16 

3.4309 

13.39 

3^1300 

38.56 

3.4190 

3.67 

3.4180 

28.72 

3.4169 

53.70 

3.4158 

18.61 

3.4146 

43.45 

3v41S6 

8.22 

3.4138 

32.92 

3U111 

57M 

3.4098 

22.09 

3.4065 

46.56 

3.4073 

10.95 

3.4059 

35.26 

3.4045 

59.48 

3.4031 

23.62 

3.4017 

47.68 

3.4003 

11.65 

3.8968 

35.53 

3J)978 

59.32 

3.3968 

23.02 

3.3943 

46.63 

3.3938 

S.  1:^45^3^.4 
17  39  20.9 
17  32  55.5 
17  26  23.1 
17  19  43.9 
17  12  57.9 
17  6  5.0 
16  59  5.4 
16  51  59.0 
16  44  46.0 
16  37  26.3 
16  30  0.0 
16  22  27.2 
16  14  47.9 
16  7  2.1 
15  59  9.9 
15  51  11.4 
15  43  6.5 
15  34  55.4 
15  26  38.1 
15  18  14.6 
15  9  45.0 
15  1  9.4 

S.14  52  27.7 


6.360 
6.366 
6.483 
6.597 
6.711 
6.834 

6an7 

7.050 
7.163 
7.373 
7.383 
7.498 
7.601 
7.709 
7.816 
7.933 
8U)98 
8.183 
6.337 
8.340 
8.443 
8.643 
8.644 
8.744 


FRIDAY,  APRIL   1. 
0  I    20  15  10.151     3j»i3!S.  14  43  40.1|    8.843 


PHASES  OF  THE  MOON. 


(C  Last  Quarter,  . 
0  New  Mood, 
3>  First  Quarter,  . 
O  Full  Moon,  .    . 
(C  Last  Quarter,  . 


d  h       m 

1  1    11.8 

7  15    59.2 

14  18      7.0 

22  22    24.2 

30  10    20.1 


d        h 

<C  Perigee, 6    13.7 

<£.  Apogee, 18    20.3 


i 


[ 


n 
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h 
1 

and 
Poeiaon. 

Noon. 

P.L. 
of 

TTTh. 

P.L. 

of 

Diff. 

yih. 

P.L. 

of 

Diff. 

P.L. 

of 
DiS. 

Saturn 

Spica 

Mars 

a  Aquil» 

Venus 

Sux 

W. 
W. 

E. 
E. 
E. 
E. 

53°27'3fi 
48  46    1 
44    3    2 

54  19  36 

55  29    1 
90  37  12 

i513 
9490 
9787 
8178 
3939 
3800 

55°    i^ 
50  27  16 
42  28  17 
62  52  55 
53  57  26 
89    3  49 

3496 
^86 
3776 
8189 
9919 
3884 

56°  49' 4^ 
52    8  51 
40  53  16 

51  26  33 

52  25  31 
87  30    5 

3480 
9469 
3763 
8309 
9908 
9818 

58°  31  2^ 
53  50  48 
39  17  58 
50    034 
50  53  16 
85  56    0 

946S  ; 
3464 
3749  , 
8981    1 

3861 

2 

Saturn 

Spica 

Jupiter 

Venus 

Sun 

W. 
W. 
W. 

E. 
E. 

67    5  40 
62  25  55 
26  50  46 
43    7  13 
78    0  11 

3888 
3877 
9388 
3814 
3719 

68  49  39 
64  10    3 
28  34  38 
41  33    3 
76  23  56 

9867 
3803 
9578 
9799 
9709 

70  34    1 
65  54  33 
30  18  52 
39  58  34 
74  47  19 

3361 
9846 
9867 
9785 
9686 

72  18  46 
67  39  25 
32    3  28 
38  23  47 

73  10  20 

3t8»   j 

3S4S 
3773  j 

3 

Saturn 

Spica 

Jupiter 

Antares 

Sun 

W. 
W. 
W. 
W. 
E. 

81    8  11 
76  29  17 
40  52    5 
31  28  31 
64  59  58 

9309 
3366 
336» 
3839 
SMO 

82  55  11 

78  16  22 
42  38  56 
33  13  33 
63  20  49 

9944 

3941 
3961 
9318 
3874 

84  42  33 
80    3  48 
44  26    8 
34  59    6 
61  41  19 

9980 
9327 
3387 
9397 
9660 

86  30  16 
81  51  35 
46  13  41 
36  45  10 
60    1  29 

1 
331ft 
3313 
3339. 
3377 
3146   • 

4 

Saturn 

Spica 

Jupiter 

Antares 

Sun 

W. 
W. 
\V. 
W. 
E. 

95  34    3 
90  55  43 
55  16  43 
45  42  21 
51  37  22 

9149 
3146 
9154 
3193 
3477 

97  23  47 
92  45  32 
57    6  20 
47  31    1 
49  55  37 

9187 
9184 
9143 
9176 
9466 

99  13  50 
94  35  40 
58  56  15 
49  20    4 
48  13  35 

9136 
9133 
S180 
9168 
9464 

101    4  11 
96  26    6 
60  46  28 
51    9  28 
46  31  17 

311S 
3111 

sns  1 

314* 
344*    ' 

5 

Jupiter 
Antares 

Sun 

W. 
W. 
E. 

70    1  45 
60  21  15 
37  56  16 

9088 
3093 
3400 

71  53  33 
62  12  27 
36  12  41 

9069 
3068 
3896 

73  45  35 
64    3  53 
34  28  59 

9063 
3074 
3890 

75  37  49 
65  55  32 
32  45  10 

^1 

3066 

3881 

10 

Sun 

Aldebaran 

PoUux 

W. 
E. 
E. 

32    6  47 

46  16    9 
88  50    4 

3690 
9379 
3343 

33  45  15 
44  29  39 
87    5    5 

9684 
3997 
3866 

35  23  24 
42  43  35 
85  20  30 

3649 
9816 
2876 

37    1  12 
40  57  59 
83  36  21 

9668 

S8SS 

38M 

11 

Sun 

Pollux 

Begulus 

W. 

E. 
E. 

45    4  32 

75    2  17 

111  39  51 

37M 
3491 
343fi 

46  40    1 

73  20  51 

109  56  52 

9779 
9613 
3448 

48  15    5 
71  39  54 

108  14  18 

3793 
3683 
3461 

49  49  44 

69  59  25 

106  32  10 

3811 
9868 
9480 

12 

Sun 

PoUux 

Bagulus 

W. 
E. 
E. 

57  36  43 
61  44  19 

98    8    1 

3900 
3660 
3679 

59  8  51 

60  6  46 
96  28  28 

3937 
3664 
3601 

60  40  35 
58  29  44 
94  49  21 

3947 
3706 
3610 

62  11  54 
56  53  12 
93  10  40 

9886 

9739 
9838 

13 

Sun 

a  Arietis 
Pollux 
BeguluB 

W. 
W. 

E. 
E. 

69  42  31 
29  12  21 

48  58  15 
85    3  20 

8061 
3903 
3848 
3718 

71  11  28 
30  44  36 
47  24  50 
83  27    4 

8079 
3909 

3878 
3786 

72  40    3 
32  16  52 
45  51  57 
81  51  10 

8097 
9904 
3809 
9763 

74    8  16 
33  49    6 
44  19  37 
80  15  39 

3116 
9808 
9896 
9188 

14 

Sun 

a  Arietis 
Regulus 
Saturn 

W. 
W. 
E. 
E. 

81  24    6 

41  28  51 

72  23  27 

120  45  13 

8196 
3988 
3848 
3839 

82  50  17 

43    022 

70  50    2 

119  11  23 

8314 
3946 
9666 

3843 

84  16    9 

44  31  43 

69  16  57 

117  37  51 

8380 
3964 
3878 
9867 

85  41  43 

46    25S 

67  44  10 

116    4  37 

8944 

99a 

9898 

15 

Sun 

a  Arietis 
Regulus 
Saturn 

W. 
W. 

E. 
E. 

92  45  21 

53  35  56 

60    4  42 

108  22  26 

8818 

8007 
3969 
3930 

94    9  18 

55    6    0 

58  33  38 

106  50  45 

8836 
8016 
3971 
3940 

95  33     1 

56  35  53 

57  2  49 
105  19  17 

8887 
8034 
9988 
9961 

96  56  30 

58    5  36 

55  32  15 

103  48    3 

8847 
88SS 

9994 
9961 
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star's  Nam 

and 

Poaitton. 


Saturn 

W, 

e 

W. 
E. 

a  Aquils 

E. 

Yenofl 

E. 

Sun 

£. 

Saturn 

W. 

Spica 

w 

Jupiter 

w. 

YenuB 

E. 

Sto 

£. 

Saturn 

W, 

Spica 

w. 

Jupiter 

w 

Antares 

w. 

Sun 

£. 

Saturn 

W, 

Spica 

W. 

Jupiter 

W 

Antares 

W. 

Sun 

E. 

10 


11 


12 


13 


14 


15. 


Jupiter  W. 

Antares  W. 

Sun  £. 

Sun  W. 

Aldebaraa  £. 

PoUox  £. 

Sun  W. 

Pollux  £. 

Begnlns  £. 

Sun  W. 

Pbllux  E. 

Begulus  £. 

Sun  W. 

a  Arietis  W. 

Pollux  E. 

BeguluB  E. 

Sun  W. 

a  Arietia  W. 

Regnlua  E. 

Saturn  E. 

StJN  W. 

a  Arietia  W. 

Bcgnltts  E. 

Saturn  E. 


Midnight 


60  13  3i5 
55  33    6 

37  42  23 

48  35    1 

49  20  42 
84  21  33 

74  3  54 
69  24  39 
33  48  26 
36  48  43 
71  32  59 

88  18  21 
83  39  44 
48    1  36 

38  31  43 

58  21  18 

102  54  48 
98  16  49 
62  36  59 
52  59  13 
44  48  43 

77  30  14 

67  47  24 
31    1  16 

38  38  38 

39  12  51 
81  52  38 

51  23  58 

68  19  25 
104  50  28 

68  42  49 
55  17  11 
91  32  23 

75  36  7 
35  21  17 
42  47  51 

78  40  30 

87    7    0 

47  33  52 

66  11  42 

114  31  39 

98  19  47 

59  35  8 
54    1  55 

102  17    1 


p.  L. 
of 
Dili. 


3447 
3438 
S737 
9358 
3873 
3786 

8330 
3316 
3896 
3760 
3663 

S909 
3190 
3308 
3368 
3631 

3108 
3000 
3107 
3136 
3483 

3038 
30IO 

3384 


3366 
3413 


3763 
3646 

3188 
3911 
3054 

3786 

3960 
9073 
3006 


3006 

3970 


XY^ 

p.  L. 
of 
Dlff. 

6154    i 
57  15  46 
36    632 
47  10    0 
47  47  49 
82  46  45 

3431 
3494 
3726 
3900 
9856 
3768 

75  49  25 
71  10  15 
35  33  47 
35  13  22 
69  55  16 

9304 
3300 
9311 
3747 
8688 

90    646 
85  28  13 
49  49  52 
40  18  44 

56  40  48 

8188 
9186 
9104 
3341 
3617 

104  45  42 

100    7  49 

64  27  47 

54  49  17 

43    555 

3004 
9060 
9097 
9134 
3494 

79  22  49 
69  39  26 
29  17  19 

9039 
9063 
3386 

40  15  41 
37  28  11 
80    9  22 

9600 
3375 
3439 

52  57  47 

66  39  54 

103    9  13 

3840 
3606 
3617 

65  13  20 
53  41  41 
89  54  31 

8006 
3776 
3664 

77    3  37 
36  53  22 
41  16  40 
77    5  43 

3140 
9016 
3961 
3801 

88  31  59 

49    4  40 

64  39  31 

112  58  58 

8978 
3981 
3990 
3804 

99  42  51 

61    4  31 

52  31  49 

100  46  11 

8360 
3048 
3017 
3M0 

XVUP*. 


63  38  51 

58  58  47 

34  30  26 

45  45  37 

46  14  36 
81  11  35 

77  35  18 
72  56  14 

37  19  30 
33  37  44 
68  17  12 

91  55  32 

87  17  3 

51  38  29 
42  6  11 
54  59  58 

106  36  51 

101  59  5 

66  18  51 

56  39  39 

41  22  54 

81  15  34 
71  31  39 
27  38  23 

41  52  22 

35  44  1 

78  26  33 

54  31  11 

65  0  53 
101  28  23 

66  43  27 

52  6  41 

88  17  3 

78  30  47 

38  25  20 

39  46  4 
75  31  17 

89  56  42 

50  35  16 
63  7  38 

111  26  32 

101  5  43 
62  33  44 

51  1  57 
99  15  33 


P.L. 
of 
Dlff. 


3416 

3408 
3714 
8397 
9843 
3769 

3980 

9386 
9396 
9736 
9631 

9174 
9179 
9180 
3333 
8503 

9064 
9079 
9086 
9113 
9416 

9006 
9046 
3387 

9717 
9386 
9461 

9800 
9617 
3636 

8033 
3790 


3167 
3993 
3011 
9818 

8987 
9990 
9034 
3907 

8370 
3056 
8097 


XXJk- 


o   f  n 

65  22  4 

60  42  10 
32  54  5 
44  21  57 
44  41  4 
79  30  4 

79  21  33 
74  42  35 
39  5  36 
32  1  51 

66  38  46 

93  44  38 
89  6  13 
53  27  26 
43  54  4 
53  18  49 

108  28  15 
103  50  36 

68  10  11 
58  30  19 
39  39  41 

83  8  27 
73  24  1 
25  49  30 

43  28  39 
34  0  20 
76  44  11 

56  4  10 

63  22  21 
99  47  59 

68  13  11 
50  32  12 
86  39  59 

79  57  36 
39  57  10 
38  16  5 
73  57  12 

91  21  9 
52    5  41 

61  36    2 

109  54  22 

102  28  23 

64  2  48 
49  32  18 
97  45    6 


P.L. 
of 
Dlff. 


9899 
9393 
3704 
3871 
9838 
3736 

3974 
9971 
9980 
9735 
3606 

3169 
9160 
9167 
9907 
9490 

3076 

9070 
9077 
9109 
3407 

3093 
9041 


9735 
9417 
9471 


9689 
9664 

3043 
9834 
9701 

8183 
9930 
3049 


3300 
9006 
9946 
9018 


8069 
8037 
299n 
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* 

ii- 

Star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.u 

i?f 

and 

Noon. 

of 

Ulh. 

of 

\Tb. 

of 

IXh. 

«f 

16 

Podtkm 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

10356  5& 

8387 

105°  13'  1& 

8406 

106"  35' 2^ 

8414 

107^57' 2I 

9491   1 

a  Arietis 

W. 

65  31  44 

S069 

67    0  31 

8076 

68  29  11 

8061 

69  57  44 

8087  i 

Aldebaran 

W. 

32    6    1 

S048 

33  35  20 

8049 

35    4  32 

8064 

36  33  38 

806»! 

Regulus 

E. 

48    2  51 

8047 

46^33  37 

8066 

45    4  34 

8066 

43  35  43 

8076  1 

Saturn 

E. 

96  14  50 

8005 

94  44  43 

8018 

93  14  46 

8039 

91  44  58 

8026  ' 

Spica 

E. 

101  42  33 

8000 

100  12  32 

8018 

98  42  41 

8095 

97  12  59 

»»i| 

17 

Sun 

W. 

114  45  34 

84A] 

116    6  53 

8466 

117  28    6 

8461 

118  49  14 

S464  1 

a  Arietis 

W. 

77  18  48 

8111 

78  46  44 

8114 

80  14  36 

8118 

81  42  24 

3120   _ 

Aldebaran 

W. 

43  57  45 

8079 

45  26  20 

8083 

46  54  52 

8066 

48  23  20 

8067   ' 

Saturn 

E. 

84  17  50 

8063 

82  48  43 

8066 

81  19  42 

8063 

79  50  46 

8065   , 

Spica 

E. 

89  46  23 

8069 

88  17  23 

8063 

86  48  28 

8066 

85  19  37 

8070 

18 

a  Arietis 

W. 

89    0  41 

8180 

90  28  14 

8131 

91  55  46 

8189 

93  23  17 

1 
8133 

Aldebaran 

W. 

55  45    3 

8006 

57  13  19 

8096 

58  41  35 

8006 

60    9  51 

8095   1 

Saturn 

E. 

72  26  59 

8on 

70  58  21 

8078 

69  29  44 

8079 

68    1     9 

8079  . 

Spica 

E. 

77  56  16 

8081 

76  27  43 

8081 

74  59  10 

8069 

73  30  38 

8083  1 

Jupiter 

E. 

113  40  18 

8074 

112  11  37 

8076 

110  42  57 

8076 

109  14  18 

8075, 

19 

a  Arietis 

W. 

100  40  55 

8139 

102    8  29 

8198 

103  36    5 

8196 

105    3  43 

8195   1 

Aldebaran 

W. 

67  31  22 

8068 

68  59  46 

8087 

70  28  12 

8084 

71  56  41 

8089   1 

Saturn 

E. 

60  38  17 

8078 

59    9  41 

8077 

57  41    3 

8076 

56  12  24 

8074  ' 

Spica 

E. 

66    7  51 

8078 

64  39  14 

8076 

63  10  34 

8073 

61  41  52 

8070 

Jupiter 

E. 

101  50  51 

8070 

100  22    5 

8068 

98  53  16 

8066 

97  24  25 

8068 

Antares 

E. 

111  31  52 

8106 

110    3  49 

8103 

108  35  43 

8101 

107    7  34 

8097    > 

20 

Aldebaran 

W. 

79  20    3 

8064 

80  48  57 

8060 

82  17  56 

8056 

83  47    0 

1 
8051 

Pollux 

W. 

38    4    0 

8371 

39  28  45 

8364 

40  53  50 

8986 

42  19  14 

838    ! 

Saturn 

E. 

48  48  38 

8066 

47  19  45 

8063 

45  50  49 

8060 

44  21  50 

8058    j 

Spica 

E. 

54  17  26 

8064 

52  48  20 

8060 

51  19    9 

8045 

49  49  52 

8041    i 

Jupiter 

E. 

89  59  12 

8046 

88  29  56 

8043 

87    0  35 

8087 

85  31    8 

8089   ; 

Antares 

E. 

99  45  49 

8079 

98  17  14 

8074 

96  48  33 

8070 

95  19  47 

8066   ' 

I 

91 

Aldebaran 

W. 

91  13  53 

8036 

92  43  35 

8018 

94  13  25 

8018 

95  43  22 

»m' 

Pollux 

W. 

49  30  28 

8168 

50  57  28 

8146 

52  24  43 

8184 

53  52  11 

8198  : 

Saturn 

E. 

36  56  17 

8048 

35  27    4 

8047 

33  57  49 

8046 

32  28  33 

8045 

Spica 

E. 

42  21  58 

8016 

40  52    4 

8009 

39  22    2 

8008 

37  51  53 

99OT   1 

Jupiter 

E. 

78    2  20 

8006 

76  32  14 

8000 

75    2    1 

9993 

73  31  40 

99W   , 

Antares 

E. 

87  54  28 

8089 

86  25    4 

8084 

84  55  33 

8098 

83  25  55 

8039 

22 

Aldebaran 

W. 

103  15    5 

9974 

104  45  50 

9066 

106  16  43 

9961 

107  47  45 

1 
9&54  , 

Pollux 

W. 

61  12  47 

8073 

62  41  31 

8061 

64  10  28 

8059 

65  39  37 

8043 

Jupiter 

E. 

65  57  55 

9964 

64  26  44 

9947 

62  55  25 

9940 

61  23  57 

9983 

Antares 

E. 

75  55  53 

9991 

74  25  29 

9984 

72  54  56 

9978 

71  24  16 

*"i 

23 

Pollux 

W. 

73    8  11 

9997 

74  38  28 

9968 

76    8  56 

9979 

77  39  35 

i 
9970 

Regulus 

W. 

36    8  38 

9963 

37  39  37 

9961 

39  10  51 

9940 

40  42  19 

9980  ; 

Jupiter 

E. 

53  44  17 

3895 

52  11  52 

9887 

50  39  17 

9880 

49    6  32 

9878  1 

Antares 

E. 

63  48  49 

9938 

62  17  18 

9981 

60  45  39 

9935 

59  13  52 

9916  1 

24 

PoUux 

W. 

85  15  32 

9997 

86  47  16 

9930 

88  19  10 

9919 

89  51  14 

1 
9903 

Regulus 

W. 

48  22  54 

9880 

49  55  39 

9870 

51  28  36 

9660 

53    1  46 

9861    1 

Jupiter 

E. 

41  20  17 

9633 

39  46  31 

9836 

38  12  35 

9816 

36  38  28 

9808   ' 

Antares 

E. 

51  32  51 

9887 

50    0  15 

9880 

48  27  31 

9874 

46  54  39 

2869 

a  Aquilse 

E. 

103  14  16 

8274 

101  49  34 

3361 

100  24  37 

8348 

98  59  25 

3i37 

XVI. 


MARCH,    1864. 


53 


1                                                                                         ■■"■                    ■                           .                  1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

Star'a  Name 

p.  L. 

p.  L. 

PL. 

p.  L.    1 

16 

and 

Midnight. 

of 

XYh. 

of 

xvmh. 

of 

XXJh. 

of      I 

PoatknL 

DUL 

Diff. 

Dlff. 

Wff. 

Sux 

W. 

109  19'  if 

34Q8 

110%l'    ^ 

8430 

112°  2*3^ 

8441 

113""  24'    § 

8446  ' 

a  Arietis 

W. 

71  26    9 

SOOT 

72  54  28 

8098 

74^22  40 

8103 

75  50  47 

8107   1 

Aldebaran 

W. 

38    2  38 

8064 

39  31  32 

8068 

41    0  21 

8072 

42  29    5 

3075 

Regulus 

E. 

42    7    3 

8064 

40  38  34 

8093 

39  10  16 

8109 

37  42    9 

8110 

Saturn 

E. 

90  15  18 

8088 

88  45  46 

8039 

87  16  21 

8043 

85  47    2 

8049   , 

Spica 

E. 

95  43  25 

8088 

94  13  59 

8044 

92  44  41 

8049 

91  15  29 

3054 

17 

SUK 

W. 

120  10  18 

8468 

121  31  18 

8471 

122  52  15 

8473 

124  13    9 

3476 

a  Arietis 

W. 

83  10    9 

8138 

84  37  51 

8135 

86    530 

8128 

87  33    6 

81>9 

Aldebaran 

W. 

49  51  45 

8090 

51  20    7 

8091 

52  48  27 

8093 

54  16  46 

3094 

Saturn 

E. 

78  21  54 

8069 

76  53    6 

8071 

75  24  21 

8073 

73  55  39 

3075   ' 

Spica 

E. 

83  50  51 

8078 

82  22    8 

8076 

80  53  28 

8078 

79  24  51 

•^1 

18 

a  Arietis 

W. 

94  50  48 

8183 

96  18  19 

8183 

97  45  50 

8181 

99  13  22 

8130 

Aldebaran 

W. 

61  38    7 

8094 

63    624 

8093 

64  34  42 

8099 

66    3    1 

3091 

Saturn 

E. 

66  32  34 

8060 

65    4    0 

8060 

63  35  26 

8080 

62    6  52 

8079   1 

Spica 

E. 

72    2    6 

8089 

70  33  34 

8081 

69    5    1 

8060 

67  36  27 

8078  ' 

Jupiter 

E. 

107  45  38 

807A 

106  16  58 

8074 

104  48  17 

8073 

103  19  35 

8079   1 

19 

a  Arietis 

W. 

106  31  22 

8133 

107  59    4 

8131 

109  26  48 

8119 

110  54  35 

8115 

Aldebaran 

W. 

73  25  13 

3078 

74  53  49 

8075 

76  22  29 

8071 

77  51  14 

3C68   i 

Saturn 

E. 

54  43  43 

8073 

53  15    0 

8071 

51  46  15 

8069 

50  17  28 

8067 

Spica 

E 

60  13    6 

8068 

58  44  17 

8065 

57  15  24 

8061 

55  46  27 

8068   1 

Jupiter 

E. 

95  55  30 

8060 

94  26  31 

8057 

92  57  29 

8054 

91  28  23 

8060 

Antares 

E. 

ia5  39  21 

8094 

104  11    4 

8091 

102  42  44 

8087 

101  14  19 

3068  i 

20 

Aldebaran 

W. 

85  16  10 

8046 

86  45  26 

8041 

88  14  48 

8085 

89  44  17 

3080   - 

PoUux 

W. 

43  44  56 

8909 

45  10  55 

8194 

46  37  11 

8183 

48    3  42 

8169 

Saturn 

E. 

42  52  49 

8056 

41  23  45 

8068 

39  54  38 

8059 

38  25  29 

8049   j 

Spica 

E. 

48  20  30 

8086 

46  51    2 

8090 

45  21  27 

8036 

43  51  46 

8030 

Jupiter 

E 

84    1  35 

8097 

82  31  56 

8033 

81    2  11 

8017 

79  32  19 

8011 

Antares 

E. 

98  50  56 

8061 

92  21  59 

8056 

90  52  55 

8051 

89  23  45 

8045 

21 

Aldebaran 

W. 

97  13  27 

8000 

98  43  40 

3994 

100  14    0 

8968 

101  44  28 

9981    1 

Pollux 

W. 

55  19  53 

8113 

56  47  48 

8103 

58  15  55 

8091 

59  44  15 

8089  I 

Saturn 

E. 

30  59  16 

8046 

29  30    0 

8047 

28    0  46 

8051 

26  31  36 

8057   1 

Spica 

E. 

36  21  36 

3991 

34  51  12 

3985 

33  20  40 

2978 

31  50    0 

9971   1 

Jupiter 

E. 

72    1  11 

9981 

70  30  35 

2974 

68  59  50 

2968 

67  28  57 

3961 

Antares 

E. 

81  56  10 

8016 

80  26  17 

3010 

78  56  17 

8004 

77  26    9 

2997 

22 

Aldebaran 

W. 

109  18  56 

3946 

110  50  16 

2940 

112  21  44 

3933 

113  53  21 

3996 

Pollux 

W. 

67    8  57 

8084 

68  38  28 

3034 

70    8  11 

8015 

71  38    5 

8005 

Jupiter 

E. 

59  52  20 

3996 

58  20  34 

3918 

56  48  38 

8910 

55  16  32 

3903 

Antares 

E. 

69  53  27 

996A 

68  22  30 

3958 

66  51  25 

3951 

65  20  11 

S945 

23 

Pollux 

W. 

79  10  25 

9963 

80  41  26 

8954 

82  12  37 

8945 

83  43  59 

3936 

Regulus 

w. 

42  14    0 

3919 

43  45  55 

8909 

45  18    2 

8899 

46  50  22 

3890 

Jupiter 

E. 

47  33  38 

8864 

46    0  33 

3856 

44  27  18 

3848 

42  53  53 

8840   1 

Antares 

E. 

57  41  56 

9913 

56    9  52 

3905 

54  37  40 

8899 

53    520 

3893  ' 

24 

PoUux 

W. 

91  23  29 

3896 

92  55  53 

3887 

94  28  28 

8880 

96    1  13 

9873 

R^:ulus 

W. 

54  35    8 

3843 

56    8  42 

8883 

57  42  28 

3833 

59  16  26 

3814! 

Jupiter 

E. 

35    4  10 

3799 

33  29  41 

3793 

31  55    2 

3783 

30  20  12 

sn74' 

Antares  ' 

E. 

45  21  40 

3863 

43  48  34 

3659 

42  15  22 

8858 

40  42    3 

3849  ; 

L 

a  Aquil® 

E. 

97  34    0 

833A 

96    8  21 

8315 

94  42  30 

8905 

93  16  27 

3195  \ 

■:\ 
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XVU. 


GREEJNWICH  MKAN 

TTMK. 

1 

LUNAB  DISTANCED                                                              ' 

24 

Ster'i  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

TTIh. 

of 

VPu 

of 

IXt. 

of 

Position. 

DIff. 

DUL 

Diff. 
8138 

Diff. 

Mara 

E. 

115°  24' 2^ 

• 

S146 

113^57'    i 

8187 

112°29'4J^ 

in  2'  & 

3118 

35 

Pollux 

W. 

97  34    8 

9864 

99    7  13 

9867 

100  40  27 

3849 

102  13  51 

9843 

Regulus 

W. 

60  50  36 

9806 

62  24  58 

2796 

63  59  31 

2787 

65  34  16 

2778 

Saturn 

W. 

14    1    f) 

8093 

15  29  25 

8096 

16  59    6 

9970 

18  29  56 

9936 

Antares 

E. 

39    839 

9846 

37  35  10 

9843 

36    1  36 

9839 

34  27  59 

9837  1 

a  AquilsB 

E. 

91  50  12 

S186 

90  23  46 

8178 

88  57  10 

3170 

87  30  25 

3163 

Mara 

E. 

103  41  16 

8078 

102  12  33 

8068 

100  43  38 

3066 

99  14  33 

SOtf  1 

26 

Regulus 

W. 

73  31    1 

3783 

75    6  58 

9734 

76  43    6 

2714 

78  19  27 

9706  I 

Saturn 

W. 

26  15  36 

9787 

27  50  21 

9767 
8139 

29  25  32 

3760 

31     1    6 

3734 

a  AqoilflB 

E. 

80  14  34 

8188 

78  47    4 

77  19  30 

3136 

75  51  51 

8133   ' 

Mara 

E. 

91  46  16 

3899 

90  16    2 

9990 

88  45  37 

3961 

87  15    0 

2973 

Fomalhaot 

E. 

108  47  40 

3986 

107  22  13 

8918 

105  56  25 

3301 

104  30  17 

31B4 

Yenua 

E. 

115    0  11 

8176 

113  33  32 

8164 

112    6  40 

8164 

110  39  36 

3144  1 

27 

Regulus 

W. 

86  24  14 

9000 

88    1  48 

9660 

89  39  35 

2640 

91  17  35 

96t3 

Saturn 

W. 

39    3  54 

9664 

40  41  22 

9669 

42  19    6 

3640 

43  57    7 

3698 

Spica 

W. 

32  29  38 

9689 

34    7  40 

3699 

35  45  55 

3631 

37  24  22 

9611 

a  Aqnils 

E. 

68  33    6 

8131 

67    522 

8134 

65  37  42 

8128 

64  10    6 

3189 

Mara 

E. 

79  39    1 

9936 

78    7  14 

9916' 

76  35  15 

3906 

75    3    4 

9897 

Fomalhaat 

E. 

97  15    3 

8114 

95  47  11 

8108 1 
8083 

94  19    5 

3091 

92  50  45 

8081 

Venua 

E. 

103  21  10 

8093 

101  52  51 

100  24  19 

3071 

98  55  34 

8061 

23 

Regulus 

W. 

99  30  43 

9664 

101  10    0 

9ff76 

102  49  29 

2666 

104  29  11 

9666 

Saturn 

W. 

52  11    9 

9671 

53  50  44 

3660, 

55  30  34 

2649 

57  10  39 

S638 

Spica 

W. 

45  39  51 

9664 

47  19  36 

9668 

48  59  35 

2643 

50  39  48 

9634 

a  Aquilss 

E. 

56  54    8 

8180 

55  27  35 

8196 

54    1  21 

3314 

52  35  28 

8334 

Mara 

E. 

67  19    7 

9849 

65  45  43 

38891 

64  12    6 

3830 

62  38  17 

9891 

Fomalhaut 

E. 

85  26    6 

8037 

83  56  39 

8080 

82  27    4 

3034 

80  57  21 

8018 

Venus 

E. 

91  28  36 

8008 

89  58  33 

9997 

88  28  16 

3966 

86  57  46 

2976 

Sun 

E. 

120  34  50 

9909 

119    2  43 

9898 

117  30  21 

3887 

115  57  45 

9876 

29 

Saturn 

W. 

65  34  54 

3484 

67  16  30 

9479 

68  58  22 

2462 

70  40  29 

2461 

Spica 
Mara 

W. 

59    4  19 

9483 

60  45  56 

2473 

62  27  47 

2462 

64    9  53 

2463 

E. 

54  46  10 

2774 

53  11    8 

9766 

51  35  54 

9766 

50    028 

9747 

Fomalhaut 

E. 

73  27  26 

30O4 

71  57  18 

8004 

70  27  10 

8006 

68  57    3 

8008 

Venus 

E. 

79  21  50 

9920 

77  49  57 

9909 

76  17  50 

9898 

74  45  29 

9887 

Sun 

E. 

108  11  11 

9890 

106  37    9 

3808 
1 

105    2  52 

27<r7 

103  28  20 

3786 

ao 

Saturn 

W. 

79  14  53 

9897 

80  58  32 

9389 

82  42  26 

2876 

84  26  35 

2SBB 

Spica 

W. 

72  44    4 

9400 

74  27-39 

76  11  29 

2379 

77  55  34 

9368 

Jupiter 

W. 

37  24  40 

3884 

39    8  37 

9873 

40  52  51 

2362 

42  37  21 

2363 

Antares 

W. 

27  51  20 

9614 

29  32  14 

2491 

31  13  40 

2470 

32  55  35 

3461 

Mara 

E. 

42    0  33 

2707 

40  24    3 

9701 

38  47  24 

9606 

37  10  37 

9680 

Fomalhaut 

E. 

61  27  48 

8041 

59  58  26 

8063 

58  29  19 

3068 

57    0  30 

80B6 

Venus 

E. 

67    0  12 

9883 

65  26  26 

9891 

63  52  26 

9811 

62  18  12 

2800  . 

Sun 

£. 

95  31  56 

9739 

93  55  54 

9716 

92  19  36 

3706 

90  43    3 

9606 

t 

31 

Saturn 

W. 

93  11    9 

9818 

94  56  49 

9804 

96  42  43 

3294 

98  28  51 

1 
2SB4  ; 

Spica 

W. 

86  39  47 

9817 

88  25  22 

9307 

90  11  12 

2996 

91  57  18 

3»6 

Jupiter 

W. 

51  23  35 

9399 

53    9  36 

9989 

54  55  51 

2279 

56  42  21 

9369 

Antares 

W. 

41  31  18 

2873 

43  15  32 

3369 

45    0    6 

2346 

46  44  59 

2333 

Venus 

E. 

54  23  37 

2749 

52  48    2 

2789 

51  12  14 

2780 

49  36  14 

9721 

StJN 

E. 

82  36  33 

3688 

80  58  29 

9637 

79  20  11 

_«1»J 

77  41  38 

9605 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

24 

Sfatf  *•  NUDA            1 

P,  L. 

p.  L. 

p.  L. 

P.L. 

and 

Midnight. 

of 

XVb. 

of 

XVlllh. 

of 

XXIH 

of 

Podtion. 

PIff. 

Dm. 

3100 

DUL 
8091 

DIff. 

Mars 

E. 

109°  34' 1^ 

8109 

108°  6'  1^ 

106°3^    ^ 

105°  ^4^ 

8069 

25 

Pollux 

W. 

103  47  25 

9836 

105  21    8 

9898 

106  55    0 

9891 

108  29    1 

9818 

Regulus 

W. 

67    9  13 

37a» 

68  44  22 

9760 

70  19^ 

9700 

71  55  16 

9741 

Saturn 

W. 

20    I  43 

3880 

21  34  16 

9807 

23    7  30 

9831 

24  41  18 

9806 

Antares 

E. 

32  54  19 

3830 

31  20  38 

9886 

29  46  57 

9888 

28  13  19 

9843 

a  AquiliB 

E. 

86    3  30 

3195 

84  36  27 

8148 

&3    9  16 

8143 

81  41  58 

3138 

Mars 

E. 

97  45  16 

3086 

96  15  48 

8027 

94  46    9 

8018 

93  16  18 

8009 

26 

Regulus 

W. 

79  56    0 

9006 

81  32  45 

9687 

83    9  43 

9678 

84  46  52 

3609 

Saturn 

w. 

32  37    1 

3T10 

34  13  16 

9704 

35  49  51 

9600 

37  26  44 

9078 

a  Aq uil» 

E. 

74  24    9 

8190 

72  56  24 

8119 

71  28  38 

8119 

70    0  52 

3119 

Man 

E. 

85  44  12 

9969 

84  13  12 

9908 

82  42    0 

9946 

81  10  36 

9096 

Fomalhaut 

E. 

103    3  49 

8160 

101  37    3 

3104 

100    9  59 

8141 

96  42  39 

8198 

Venus 

E. 

109  12  20 

3133 

107  44  51 

8194 

106  17  10 

8118 

104  49  16 

8108 

27 

Regulus 

W. 

92  55  47 

9039 

94  34  12 

9618 

96  12  49 

3604 

97  51  39 

9093 

Saturn 

W. 

45  35  24 

9616 

47  13  57 

9600 

48  52  45 

3008 

50  31  49 

9069 

Spica 

W. 

39    3    2 

9601 

40  41  55 

9093^ 

42  21    0 

9688 

44    0  19 

9673 

a  AquiliB 

E. 

62  42  35 

8138 

61  15  12 

8147 

59  47  59 

8106 

58  20  57 

8107 

Mars 

E. 

73  30  41 

9887 

71  58    6 

9877 

70  25  18 

3869 

68  52  19 

9860 

E. 

91  22  12 

3071 

89  53  27 

8069 

88  24  31 

8003 

86  55  24 

3044 

Venus 

E. 

97  26  37 

30ftl 

95  57  27 

8089 

94  28    3 

8039 

92  58  26 

8018 

28 

Regulus 

W. 

106    9    7 

9640 

107  49  16 

90n 
9616^ 

109  29  38 

9697 

111  10  14 

9017 

Saturn 

W. 

58  51    0 

9097 

60  31  36 

62  12  27 

9000 

63  53  33 

9494 

Sinca 

W. 

52  20  14 

9094 

54    0  54 

3614 

55  41  48 

9004 

57  22  56 

9498 

a  AquOfle 

E. 

51    9  59 

3968 

49  44  58 

3986 

48  20  30 

3318 

46  56  39 

3868 

Mars 

E. 

61    4  16 

9811 

59  30    3 

9801 

57  55  37 

9703 

56  21    0 

9783 

Fomalhaut 

E. 

79  27  31 

8014 

77  57  36 

8010 

76  27  36 

8007 

74  57  32 

3000 

Venus 

E. 

85  27    2 

9960 

83  56    5 

9904 

82  24  54 

3049 

80  53  29 

9931 

Sun 

E. 

114  24  55 

3866 

112  51  51 

9858 

111  18  32 

9849 

109  44  59 

9881 

29 

Saturn 

W. 

72  22  51 

S441 

74    5  28 

3499 

75  48  21 

9410 

77  31  29 

9408 

Spica 
Mars 

w. 

65  52  14 

3449 

67  34  49 

9481 

69  17  39 

9431 

71    0  44 

9410 

E. 

48  24  51 

3788 

46  49    2 

9781 

45  13    3 

9799 

43  36  53 

9710 

Fomalhaat 

E. 

67  27    0 

8011 

65  57    1 

8016 

64  27    8 

8099 

62  57  23 

8030 

Venus 

E. 

73  12  54 

3876 

71  40    5 

9860 

70    7    1 

9800 

68  33  44 

9843 

Sun 

E. 

101  53  34 

9774 

100  18  32 

9763 

96  43  15 

9701 

97    743 

9740 

30 

Saturn 

W. 

86  11    0 

9365 

87  55  40 

9844 

89  40  35 

9884 

91  25  45 

9994 

Spica 

W. 

79  39  55 

9307 

81  24  31 

9848 

83    9  21 

9337 

84  54  27 

9897 

Jupiter 

w. 

44  22    5 

9341 

46    7    5 

9381 

47  52  20 

9890 

49  37  50 

9810 

Antares 

w. 

34  37  57 

9484 

36  20  43 

9417 

38    3  53 

9409 

39  47  25 

3387 

Mars 

E, 

35  33  43 

3060 

33  56  43 

9689 

32  19  39 

9680 

30  42  32 

3678 

Fonudhant 

E. 

55  32    2 

3100 

54    3  59 

8199 

52  36  25 

8107 

51    9  24 

8187 

Venus 

E. 

60  43  44 

9780 

59    9    2 

»79 

57  34    7 

9760 

55  58  59 

9780 

Suit 

E. 

89    6  16 

9683 

87  29  13 

9079 

85  51  55 

9660 

84  14  22 

9049 

31 

Saturn 

W. 

100  15  14 

9974 

102    1  51 

9900 

103  48  41 

9960 

105  35  45 

9947 

Spica 

W. 

93  43  39 

3974 

95  30  16 

9964 

97  17    9 

9903 

99    4  18 

9948 

Jupiter 

W. 

58  29    6 

9909 

60  16    6 

9949 

62    3  20 

3340 

63  50  48 

9280 

Antares 

W. 

48  30  10 

9391 

50  15  39 

9809 

52    1  26 

9997 

53  47  30 

9986 

Venm 

E. 

48    0    2 

9719       46  23  38 

9090      74  23  48 

9704 

44  47    4 

9007 

43  10  20 

9689 
9564 

Sun 

E. 

76    2  50 

9084 

72  44  31 

9074 

71    5    0 
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I. 


AT 

GREEINVVICH  APPARENT  NOON. 

THE   SUN'S 

Sidereal 
Time 

Equation  of 

1 

1 

i 

of  the 
Semi- 
diameter 
paniDg 

the 

Herid- 

iim. 

Tfane, 

tobe 

added  to 

I>iff.for 
Ihotir. 

subtracted 

JTOfft 

Apparent 
Time. 

Ajtparent 

Dlff.  for 
Ihour. 

Apparent 

Dlff.  for 
Ihour. 

Semi- 
diameter. 

\  Fri. 

Sat 

'  Sun. 

1 

1 
2 
3 

fa      m      s 

0  44  13.02 
0  47  51.49 
0  51  30.11 

9.102 
9.108 
9.114 

N.  4  45  20.7 
5     8  23.7 
5  31  21.4 

57!74 
57.52 
57.2-) 

l4     1.85 
16     1.57 
16     1.29 

64.50 

64.51 
64.53 

3"49".10 
3  31.07 
3  13.19 

0.755 
0.749 
0.742 

■  Mon. 
Tues. 
Wed- 

4 
5 

6 

0  55     8.91 

0  58  47.90 

1  2  27.09 

9.121 
9.12J) 
9-138 

5  54  13.2 

6  16  58.8 
6  39  37.9 

57.04 
56.78 
56.50 

16     1.01 
16     0.73 
16     0.45 

64.56 
64.60 
64.63 

2  55.48 
2  37.97 
2  20.66 

0.734 
0.726 
0.717 

Thur. 

Fri. 

Sat 

7 
8 
9 

1     6     6.49 
1     9  46.11 
1  13  25.98 

9.147 
9.157 
9.167 

7     2  10.3 
7  24  35.5 
7  46  53.1 

56.21 
55.90 
55.58 

16     0.18 
15  59.91 
15  59.64 

64.66 
64.70 
64.74 

2     3.55 
1  46.65 
1  30.01 

0.708 
0.698 
0.687 

Sun. 

Mon. 

i  Tues. 

10 
11 
12 

1  17     6.10 
1  20  46.49 
1  24  27.15 

9.178 
9.190 
9.202 

8     9     3.0 
8  31     4.6 
8  52  57.5 

55.25 
54.00 
54.53 

15  59.37 
15  59.10 
15  58.84 

64.78 
64.82 
64.86 

1  13.63 
0  57.51 
0  41.66 

0.676 
0.665 
0.653 

1  Wed. 
1  Thur. 
I  Fri. 

13 
14 
15 

1  28     8.12 
1  31  49.40 
1  35  30.99 

9.215 
9.228 
9.242 

9  14  41.5 
9  36  16.3 
9  57  41.5 

54.15 
5.3.76 
53.35 

15  58.58 
15  58.32 
15  58.06 

64.91 
64.96 
65.01 

0  26.12 
0  10.89 
0    4.02 

0.640 
0.627 
0.614  ] 

Sat 

Sun. 

Mon. 

16 
17 

18 

1  39  12.93 
1  42  55.24 
1  46  37.92 

9.257 
9.272 

9.288 

10  18  56.6 

10  40     1.7 

11  0  56.5 

52.93 
52.50 
52.05 

15  57.80 
15  57.54 
15  57.28 

65.06 
65.12 
65-18 

0  18.58 
0  32.79 
0  46.63 

0.509 
0.584 
0.568  • 

Tues- 
Wed. 
Thur. 

19 
20 
21 

1  50  21.00 
1  54    4.49 
1  57  48.41 

9.305 
9.323 
9.341 

11  21  40.3 

11  42  12.8 

12  2  33.8 

51.59 
51.12 
50.63 

15  57.02 
15  56.77 
15  56.51 

65.24 
65.30 
65.36 

1     0.07 
1   13.10 
1  25.70 

0.551 
0.533  1 
0.515 

Fri. 
Sat 
Sun. 

22 
23 
24 

2     1  32.78 
2     5  17.60 
2     9     2.90 

9.360 
9.379 
9.309 

12  22  42.8 

12  42  39.5 

13  2  23.8 

50.13 
49.62 
49.09 

15  56.25 
15  55.99 
15  55.74 

65.43 
65.50 
65.57 

1  37.85 

1  49.56 

2  0.78 

0.4r6 
0.477  ! 
0.457 

Mon. 
Tues. 
Wed. 

25 
26 
27 

2  12  48.69 
2  16  34.97 
2  20  21.78 

9.420 
9.441 
9.462 

13  21  55.3 

13  41  14.0 

14  0  19.3 

48.55 
48.00 
47.43 

15  55,49 
15  55.24 
15  54.99 

65.64 
65.71 
65.78 

2  11.50 
2  21.75 
2  31.47 

0.437 
0.416 
0.394) 

Thur. 

Fri. 

Sat 

28 
29 
30 

2  24     9.12 
2  27  57.00 
2  31  45.42 

9.484 
9.507 
9.530 

14  19  11.0 
14  37  48.5 
14  56  11.7 

46.86  15  54.74 
46.26  15  54.49 
45.66  15  54.25 

65.86 
65.94 
66.02 

2  40.66 
2  49.31 
2  57.42 

0.372 
0.349 
0.326 

Sun. 

1 

31 

2  35  34.40 

9.553 

N.15  14  20.1 

45.04 

15  54.01 

66.10 

3     4.98 

0.303 

N 

0TS.~MaaaTinM0fth6 

SemidSaoM 

iter  pamiiig  may  be  f 

rand  by  sabtracting  Os.18  ftom  thi 

Sidereal  Time.                i 

■  • 
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AT  GREENWICH  MEAN 

NOON. 

t 

1 

1 

THE   SUN'S 

Tfane, 

to  be 

mbtraeted 

jTOfn 

Diff-for 
Ihoar. 

8idM<Ml 
Time. 

Apparent 
Right  AMWudon. 

IMff.fOT 

Ihoar. 

Apparent 

Dlff.for 
Ihour. 

added  to 
Mean 
Timt. 

1 

Fri. 
Sat. 
Sun. 

1 

2 
3 

h      m       fl 

0  44  12.44 
0  47  50.96 
0  51  29.63 

9.102 
9.108 
9.114 

N.  4  45  17.0 
5     8  20.3 
5  31  18.3 

57*74 
57.52 

57.29 

m      8 

3  49.15 
3  31.12 
3  13.24 

0.755 
0.749 
0.742 

0  40  23.29 
0  44  19.84 
0  48  16.39 

Mon. 
Tues. 
Wed. 

4 
5 
6 

0  55     8.47 

0  58  47.50 

1  2  26.74 

9.181 
9.129 
9.138 

5  54  10.4 

6  16  56.3 
6  39  35.7 

57.04 
"56.78 
56.50 

2  55.52 
2  38.00 
2  20.69 

0.734 
0.726 
0.717 

0  52  12.96 

0  56    9.50 

1  0    6.05 

Thur. 

Fri. 

Sat. 

7 
8 
9 

1     6     6.18 
1     9  45.84 
1  13  25.75 

9.147 
9.157 
9.167 

7    2     8.4 
7  24  33.9 
7  46  51.8 

56.21 
55.90 
55.58 

2     3.58 
1  46.68 
1  30.04 

0.708 
0.698 
0.687 

1     4    2.60 
1     7  59.16 
1  11  55.71 

Sun. 
Mon. 
Tues, 

10 
11 
12 

1  17     5.91 
1  20  46.34 
1  24  27.04 

9.178 
9.190 
9.202 

8     9     1.9 
8  31     3.8 
8  52  57.0 

55.25 
54.90 
54.53 

1  13.65 
0  57.53 
0  41.67 

0.676 
0.665 
0.653 

1  15  52.26 
1  19  48.81 
1  23  45.37 

Wed. 
Thur. 
Fri. 

13 
14 
15 

1  28    8.05 
1  31  49.37 
1  35  31.00 

9.215 
9.228 
9.242 

9  14  41.2 
9  36  16.2 
9  57  41.6 

54.15 
53.76 
53.35 

0  26.13 
0  10.90 
5-4:03 

0.640 
0.627 
0.614 

1  27  41.92 
1  31  38.47 
1  35  35.03 

Sat. 
Sun. 
Mon. 

16 
17 
18 

1  39  12.98 
1  42  55.33 
1  46  38.05 

9.257 
9.272 
9.288 

10  18  57.1 

10  40    2.3 

11  0  56.9 

52.93 
52.50 
52.05 

0  18.60 
0  32.80 
0  46.64 

0.599 
0.584 
0.568 

1  39  31.58 
1  43  28.13 
1  47  24.69 

Tues. 
Wed. 
Thur. 

19 
20 
21 

1  50  21.16 
1  54    4.68 
1  57  48.64 

9.305 
9.323 
9.341 

11  21  40.7 

11  42  13.4 

12  2  34.5 

51.59 
51.12 
50.63 

1     0.08 
1  13.11 
1  25.71 

0.551 
0.533 
0.515 

1  51  21.24 
1  55  17.79 
1  59  14.35 

Fri. 
Sat. 
Sun. 

22 
23 
24 

2     1  3a04 
2     5  17.89 
2     9     3.22 

9.360 
9.379 
9.399 

12  22  43.7 

12  42  40.8 

13  2  25.4 

50.13 
49.62 
49.09 

1  37.86 

1  49.57 

2  0.79 

0.496 
0.477 
0.457 

2     3  10.90 
2    7    7.46 
2  11     4.01 

Mon. 
Tues. 
Wed. 

25 
26 
27 

2  12  49.04 
2  16  35.35 
2  20  22.18 

9.420' 
9.441 
9.462 

13  21  57.2 

13  41  15.9 

14  0  21.3 

48.55 
4dl00 
47.43 

2  11.52 
2  21.77 
2  31.49 

0.437 
0.416 
0.394 

2  15     0.56 
2  18  57.12 
2  22  53.67 

Thur. 

Fri. 

Sat. 

28 
29 
30 

2  24     9.55 
2  27  57.45 
2  31  45.85 

9.484 
9.507 
9.530 

14  19  13.1 
14  37  50.7 
14  56  13.9 

46.86 
46.26 
45.66 

2  40.68 
2  49.33 
2  57.44 

0.372 
0.349 
0.326 

2  26  50.23 
2  30  46.78 
2  34  43.33 

Sun. 

31 

2  35  34.89 

9JS53 

N.15  14  22.4 

45.04 

3     5.00 

0.303 

2  38  39.89 

» 

roTC— TbeSemldlaii 

letorforMi 

ma  Noon  may  be  awamed  Um 

MuneM  that  for 

Apparon 

tNoon. 

i 
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in. 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 

"9 


1 

2 
8 

4 
5 
6 

7 
8 

10 
11 
12 

13 
14 
15 

16 

17 

18; 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31' 


I 


94 

95 
96 
97 


99 
100 

101 
102 
103 

104 
105 
106 

107 
108 
109 

110 
111 
112 

113 
114 
115 

116 
117 
118 

119 
120 
121 

122 


3Wm  LONGITUPB. 


12  1  30.3 

13  0  36.8 

13  59  41.4 

14  56  44.3 

15  57  45.3 
19  56  44.3 

17  55  41.3 

18  54  36.2 

19  53  28.9 

20  52  19.5 

21  51  7.9 

22  49  54.1 

23  48  38.0 

24  47  19.7 

25  45  59.1 

26  44  36.3 

27  43  11.3 

28  41  44.1 

29  40  14.9 

30  38  43.7 

31  37  10,6 

32  35  35.6 

33  33  58.7 

34  32  20.1 

35  90  39.8 

36  28  57.9 

37  27  14.4 

38  25  29.5 

39  23  43.1 

40  21  55.3 

41  20  6.0 


V 


1  ll 

0   11.1 

59  15.6 

58  18^ 
57  19.4 
56  18.3 

55  15.2 
54  lOX) 
53  2.6 

51  53.1 
50  41.4 
49  27.5 

48  11.3 
46  52.9 
45  32.2 

44  9.3 
42  44.2 
41  16.9 

39  47.6 
38  16.3 
36  43.1 

35  8.0 
33  31.0 
31  52.3 

30  11.9 
28  29.9i 
26  46.3 

25  1.3 
23  14.8 
2J  26.8 

19  37.4 


mff.for 
Ihoar. 


47.80 
47.73 
47^ 

47.58 
47.50 
47,42 

47.33 
47.24 
47.15 

47.06 
46.97 

46.88 

46.78 
46.69 
46.60 

46,51 
46.41 
46.32 

46.94 
46.16 

46.06 

46JH> 
46.93 
45.86 

45.79 
45.72 
45.66 

45.60 
45.54 
45.48 

146.42 


LATITUPB. 


-hrf.41 
0.42 
0.40 

0.36 
0.28 
0,19 

4-0,07 

— ao6 

0,19 

0.33 
0^6 
0,57 

0,67 
0.74 
0.78 

0.79 
0.77 
a72 

0.64 
0.55 
0.43 

0.30 

0.17 

—0.04 

+0.08 
0.18 
0.25 

0.30 
0.32 
0.31 

-♦-0.27 


LogultliBi 

of  the 

BadinBYector 

,  ofth« 

Eirth. 


0.0000656 
.0001932 
.0003204 

.0004469 
.0005728 
.0006978 

.0008219 
.0009451 
.0010673 

.0011886 
.0013091 
.0014289 

,0015481 
,0016667 
,0017847 

.0019022 
.0020194 
,0021364 

.0022532 
.0023696 
,0024858 

.0026019 
.0027178 
.0028335 

'  .0029488 
.0030636 
,0031778 

.0032912 
.0034036 
.0035149 

0.0036250 


Diff.fbr 
1  hour. 


53.2 
53.1 
52,0 

52.6 
52.3 
51.9 

51.5 
51.1 
50  J' 

50.4 
50.1 
49.8 

49J> 
49.9 
49w0 

48.9 

48.8 
48.7 

46.6 
48.5 

48.4 

48.3 
48.2 
48.1 

47.9 
47.7 

47^ 

47,0 
46.6 
46.1 

46Ji 


of 
£i4M<Ml0h. 


23  15  47.41 
23  11  51.50 
23  7  55.60 

23  3  59.70 
23  0  3.79 

22  56  7.86 

22  52  11.97 
22  48  16.07 
22  44  20,17 

22  40  24.26 
22  36  28,35 
22  32  32,44 

22  28  36,53 
22  24  40.63 
22  20  44.72 

22  16  4a81 
22  12  52.90 
22  8  57-00 

22  5  1.10 
22  1  5.19 
21  57  9.28 

21  53  13.37 
21  49  17.46 
21  45  21.56 

21  41  25.65 
21  37  29,74 
21  33  33.88 

21  29  37.92 
21  25  42.02  I 
21  21  46.11 

21  17  50JM) 


Monc  ».oQR«90B4iloi]MinMfl4alw«oftb«dAto,^'toilM« 


»  aqnlaoK  af  Jftmuigr  OA. 
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« 

GREENWICH 

MEAN  TIME. 

1 

1 

THE 

MOON'S 

• 

SBMntlAMXTBB. 

HOBIZOirrAI.  PAKAU.AX. 

MBRIDIAN  PASSAGE. 

^ 

s 

AOB. 

Noes. 

IddDlgbt 

Noon. 

I>ULft>r 
I  hour. 

Midnight 

Diff.  for 
1  hour. 

+1.01 

0.64 

+0.13 

Dlff.ror 
Ihour. 

m 

3.28 
3.34 
3.33 

1 

2 
3 

1^   1^.0 

16  22.7 
16  26.8 

16*  id'.e 

16  25.1 
16  27.7. 

59'  35".3 
60    0.0 
60  15.4 

H 

+1.17 

0.85 

+0.40 

59  4^'.5 

60  9.0 
60  18.6 

h      m 

20  19.7 

21  13.9 

22  7.4 

d 
24.3 
25.3 
26.3 

4 
5 
6 

16  27.7 
16  24.9 
16  18J2 

16  26.8 
16  224) 
16  13.5 

60  18.5 
60    7.9 
59  43.3 

-0.15 
0.74 
1.39 

60  15.0 
59  57.3 
59  26.3 

-0.44 
1.02 
1.53 

23     0.6 
23  54.0 

6 

3.23 
3.33 

27.3 
28.3 
29.3 

7 
8 
9 

16    ai 
15  55.8 
15  42.3 

16    2.2 
15  49.2 
15  35.3 

59    6.6 
58  21.4 
57  31.5 

1.72 

3.00 
2.10 

58  44.9 
57  56.7 
57     6.3 

1.88 
3.08 
3.09 

0  47.8 

1  42.0 

2  36.2 

3.25 
3.26 
3.35 

0.9 
1.9 
2.9 

10 
11 
12 

15  28.6 
15  15.9 
15    5Si 

15  22.1 
15  10.3 
15    0.6 

56  414 
55  55.1 
55  15.3 

2.03 
3.81 
1.40 

56  17.6 
55  34.2 
54  58.5 

1.93 
1.66 
1.30 

3  29.8 

4  21.9 

5  12.1 

3.20 
3.13 
3.05 

3.9 
4.9 
5.9 

13 
14 
15 

14  56.7 
14  50.9 
14  47.9 

14  53.4 
14  49.0 
14  47.4 

54  44.1 
54  22.8 
54  11.8 

1.10 

0.^7 

-0.34 

54  32.2 
54  16.0 
54  10.1 

0.89 

0.46 

-0.03 

6    0.1 

6  45.9 

7  30.0 

1.05 
1.87 
1.81 

6.9 
7.9 
8.9 

16 
17 
18 

14  47.6 
14  50.0 
14  54.5 

14  48.5 
14  52.0 
14  67.6 

54  10.9 
54  19.6 
54  36.4 

+0.17 
0.64 
0.85 

54  14.1 
54  27.1 
54  47.4 

+0.36 
0.70 
0.98 

8  12.8 

8  55.1 

9  37.7 

1.77 
1.77 
1.70 

9.9 
10.9 
11.9 

19 
SO 
21 

15     1.1 
15    8.7 
15  17.1 

15    4.8 
15  12.8 
15  21.5 

54  59.9 

55  28.1 
55  59.2 

1.09 
1.34 
1.33 

55  13.5 

55  43.4 

56  15.3 

1.16 
1.39 
1.34 

10  21.1 

11  6.2 
11  53.6 

1.84 
1.93 
3.03 

12.9 
13.9 
14.9 

22 
23 
24 

15  25.9 
15  34.5 
15  43.6 

15  30.2 
15  38.6 
15  46.4 

56  31.3 

57  2.9 
57  32.8 

1.33 
1.28 
1.19 

56  47.3 

57  18.1 
57  46.8 

1.33 
1.34 
1.14 

12  43.6 

13  36.3 

14  31.2 

3.14 
3.24 
2.32 

15.9 
16.9 
17.9 

25 
26 

27 

15  50.0 

15  56.7 

16  2.5 

15  53.5 

15  59.7 
^16    5.0 

58    0.1 
58  24.5 
58  45.7 

1.08 
0.05 
0.81 

58  12.7 
58  35.5 
58  55.1 

1.03 
0.88 
0.74 

15  27.6 

16  24.2 

17  20.0 

2.35 
2.34 
2.30 

18.9 
19.9 
20.9 

28 
29 
SO 

16    7.3 

«16  11.1 

16  13.5 

16    9.3 
16  12.5 
16  14.2 

59     3.5 
59  17.4 
59  26.5 

0.66 

0.48 

+0.36 

59  11.0 
59  22.6 
59  28.9 

0.68 

0.38 

+0.13 

18  14.5 

19  7.6 
19  59.6 

2.34 

3.10 
3.16 

21.9 
22.9 
23.9 

31 

16  14.4 

16  14.1 

59  29.6 

-0.01 

59  28.6 

-017 

20  51.1 

2.15 

24.9 

1 

60 
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V. 


GREENWICH  MEAN  TIME. 

# 

THE  MOON'S,  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diff. 
forlm. 

Diff. 
fbrlm. 

Hour. 

BlgbtAaomukm. 

DW. 
iiorlm. 

BUL 
fbrlB. 

FRIDAY   1. 

SUNDAY  a 

0 

h    m     »^ 
20  15  lO.lS 

8 
3.3919 

S.lf  4d46.1 

8.843 

0 

h    m    8 
22    8    9.46 

8 

3.3206 

S.  i  d    f  .7 

• 
13.36§ 

1 

20  17  33.58 

2.8896 

14  34  46.7 

8.840 

1 

22  10  28.66 

2.3195 

5  53  44.7 

12.804 

2 

20  19  56.91 

2.3881 

14  25  47.5 

94)37 

2 

22  12  47.80 

2.3184 

5  41  25.3 

13.34S 

3 

20  22  20.15 

2.8866 

14  16  42.4 

9.183 

3 

22  15    6.88 

2.3174 

5  29    3.6 

13.381 

4 

20  24  43.29 

2.8850 

14    7  31.6 

9.228 

4 

22  17  25.89 

•3.8164 

5  16  39.8 

13^17 

5 

20  27    6.34 

2.3834 

13  58  15.1 

9.332 

5 

22  19  44.85 

3.8154 

5    4  13.8 

13.451 

6 

20  29  29.29 

2.3818 

13  48  53.0 

9.415 

6 

22  22    3.75 

3.8145 

4  51  45.7 

13.484 

7 

20  31  52.15 

2.3801 

13  39  25.4 

9.506 

7 

22  24  22.59 

3JI186 

4  39  15.9 

13.515 

8 

20  34  14.92 

2.3786 

13  29  52.3 

9.507 

8 

22  26  41.38 

3.3136 

4  26  44ii 

13.546 

9 

20  36  37.59 

2.3769 

13  20  13.7 

9.667 

9 

22  29    0.13 

3.3130 

4  14  10.6 

12.574 

10 

20  39    0.16 

2.3753 

13  10  29.8 

9.776 

10 

22  31  18.82 

3.3113 

4    1  35.4 

13.603 

11 

20  41  22.64 

2.3737 

13    0  40.7 

9.864 

11 

22  33  37.47 

3.3104 

3  48  58.6 

13UB7 

12 

20  43  45.02 

2.3720 

12  50  46.3 

9.951 

12 

22  35  56.08 

3.3007 

3  36  20.1 

13.660 

13 

20  46    7.30 

2.3703 

12  40  46.9 

10.036 

13 

22  38  14.64 

3.8000 

3  23  40.5 

13.ff73 

14 

20  48  29.48 

2.3687 

12  30  42J2 

10.130 

14 

22  40  33.16 

3.3083 

3  10  59.6 

13.608 

15 

20  50  51.56 

2.3671 

12  20  32.4 

10.203 

15 

22  42  51.64 

3.3076 

2  58  17.4 

13.718 

16 

20  53  13.55 

2.3655 

12  10  17.9 

10.284 

16 

22  45  10.07 

3.8060 

2  45  34.1 

13.738 

17 

20  55  35.44 

2.8639 

11  59  58.5 

10.364 

17 

22  47  28.47 

3.3063 

2  32  49.7 

13.751 

18 

20  57  57J23 

2.3632 

11  49  34.1 

10.443 

18 

22  49  46.84 

3.3057 

2  20    4iJ 

13.767 

19 

21    0  18.92 

2.3606 

11  39    5.1 

10.533 

19 

22  52    5.17 

3.8052 

2    7  17.9 

13.780 

20 

21    2  40.52 

2.8690 

11  28  31.4 

10.600 

20 

22  54  23.47 

3.8047 

1  54  30.8 

13.7W 

21 

21    5    2.02 

2.3574 

11  17  53.0 

10.677 

21 

22  56  41.74 

3.3043 

1  41  42.8 

13.808 

22 

21    7  2a43 

2.3559 

11    7  10.2 

10.753 

22 

22  58  59.98 

3.8038 

1  28  54.4 

12.814 

23 

21    9  44.74 

2JI543 

S.10  56  22.8 

10.827 

23 

23    1  18.20 

3.3081 

S.  1  16    5.4 

13.881 

SAI 

VRBA 

lY  2. 

MC 

>m)Ai 

!-  4. 

0 

21  12    5.96 

2.3527 

8.10  45  30.9 

10.900 

0 

23    3  36.40 

3.3081 

S.  1    3  15.9 

13.897 

1 

21  14  27.08 

2.3512 

10  34  34.9 

10.972 

1 

23    5  54.58 

3JM)38 

0  50  26.1 

13.883 

2 

21  16  48.11 

2.3497 

10  23  34.5 

11.043 

2 

23    8  12.74 

3.8035 

0  37  36.1 

13.835 

3 

21  19    9.06 

2.3182 

10  12  29.8 

11.113 

3 

23  10  30.87 

9.3033 

0  24  45.9 

13.887 

4 

21  21  29.91 

2.3467 

10    1  21.1 

11.181 

4 

23  12  48.99 

3.3019 

S.  0  11  55.7 

13.886 

5 

21  23  50.67 

2.3453 

9  50    8.3 

11.247 

5 

23  15    7.10 

3.3016 

N.  0    0  54.6 

13.838 

6 

21  26  11.35 

2.3439 

9  38  51.4 

11.312 

6 

23  17  25.19 

3.3014 

0  13  45.0 

13.836 

7 

21  28  31.94 

2JM25 

9  27  30.9 

11.376 

7 

23  19  43.27 

3.8013 

0  26  34.9 

13.838 

8 

21  30  52.44 

2JI410 

9  16    6.5 

11.488 

8 

23  22    1.34 

3.3011 

0  39  24.7 

13.838 

9 

21  33  12.84 

2.3396 

9    4  38.3 

11.499 

9 

23  24  19.41 

3.3010 

0  52  14.2 

13J«1 

10 

21  35  33.16 

2.3380 

8  53    6.7 

11.559 

10 

23  26  37.47 

3.8010 

1    5    3.2 

13.813 

11 

21  37  53.40 

2.8866 

8  41  31.4 

11.618 

11 

23  28  55.52 

3.3009 

1  17  51.6 

13.803 

12 

21  40  13.56 

2.8363 

8  29  52.5 

11.676 

12 

23  31  13.57 

3.3009 

1  30  39.5 

13.791 

13 

21  42  33.64 

2.3340 

8  18  10.3 

11.733 

13 

23  33  31.63 

3.3009 

«  43  26.6 

13.778 

14 

21  44  53.64 

^3326 

8    6  24.7 

11.788 

14 

23  35  49.69 

3.8010 

1  56  12.8 

13.763 

15 

21  47  13.55 

2.3813 

7  54  35.7 

11.842 

15 

23  38    7.76 

3.3011 

2    8  58.2 

13.748 

16 

21  49  33.39 

2JS300 

7  42  43.7 

11.805 

16 

23  40  25.83 

3.3012 

2  21  42.5 

#9.783 

17 

21  51  53.15 

2.8287 

7  30  48.5 

11.946 

17 

23  42  43.91 

3.3018 

2  34  25.8 

13.715 

18 

21  54  12.83 

2.3274 

7  18  50.2 

11.996 

18 

23  45    1.99 

3.8015 

2  47    8.1 

19.696 

19 

21  56  32.43 

2.8261 

7    6  49.0 

12.044 

19 

23  47  20.09 

3.8017 

2  59  49.1 

13.678 

20 

21  58  51.96 

2.3250 

6  54  45.0 

12.091 

20 

23  49  38.20 

3.8019 

3  12  28.7 

13.660 

21 

22    1  11.43 

3.3239 

6  42  38.2 

12.137 

21 

23  51  56.31 

3.3021 

3  25    7.0 

13.696 

22 

22    3  30.84 

2.3220 

6  30  28.7 

12.182 

22 

23  54  14.44 

2.3023 

3  37  43.7 

13.600 

23 

22    5  50.18 

2.8218 

6  18  16.5 

12.224 

23 

23  56  32.59 

2.3026 

3  50  18.8 

13.572 

24 

22    8    9.46 

2.3206 

S.  6    6    1.7 

13.266 

24 

23  58  50.75 

3.3029 

N.  4    2  52.5 

13.643 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Afloeuioii. 

Wff. 
forlm. 

Diff. 
for  1  m. 

Hour. 

BisbtAfloeoilDii. 

Wff. 
forlm. 

DeoUnatton. 

forlm. 

TU 

ESDA 

r  5. 

THURSDAY  7. 

0 

h    m      8 
23  58  50.75 

• 

3.9099 

i^.i  d  djs 

II 
13.543 

0 

h     m      B 
1  50     5.16 

• 
3.8350 

N.13    d    ^.9 

9.615 

1 

0    1    8.94 

3.8083 

4  15  24.1 

19.513 

1 

1  52  25.28 

3.8857 

13  15  44.1 

9Jy96 

2 

.   0    3  27,15 

9JI086 

4  27  53.9 

13.481 

2 

1  54  45.44 

3.3864 

13  25  12.9 

9.486 

3 

0    5  45.38 

3.8040 

4  40  21.8 

19.448 

3 

1  57    5.63 

3.3871 

13  34  36.4 

9.345 

4 

0    8    3.63 

3.3044 

4  52  47.6 

13.414 

4 

1  59  •25.87 

3.3877 

13  43  54.3 

9.953 

5 

0  10  21.91 

3.3040 

5    5  11.3 

19.378 

5 

2    1  4615 

3.3383 

13  53    6.6 

9.159 

6 

0  12  40.23 

3.8064 

5  17  33.0 

19.841 

6 

2    4    6.46 

*  3,8889 

14    2  13.4 

9.066 

7 

0  14  58.57 

3.3050 

5  29  52.3 

19.804 

7 

2    6  26.81 

3.3394 

14  11  14.5 

8.979 

8 

0  17  16.94 

3.3064 

5  42    9.3 

19.966 

8 

2    8  47.19 

3.8400 

14  20    9.9 

8.877 

9 

0  19  35.34 

3.3010 

5  54  23.9 

19.934 

9 

2  11    7.61 

3.3406 

14  28  59.6 

8,781 

10 

0  21  53.78 

3.8076 

6    6  a5.9 

13.181 

10 

2  13  28.06 

3.8411 

14  37  43.4 

8.683 

11 

0  24  12J25 

3.8061 

6  18  45.4 

19.186 

11 

2  15  48.54 

3.8415 

14  46  21.4 

8.584 

12 

0  26  30.76 

3.3066 

6  30  52.3 

19.090 

12 

2  18    9.05 

3JM30 

14  54  53.6 

8.486   1 

13 

0  28  49.29 

3.8003 

6  42  56.1 

19.049 

13 

2  20  29.58 

3.3494 

15    3  19.7 

8.387   1 

14 

0  31    7.86 

3.8096 

6  54  57.1 

11.994 

14 

2  22  50.13 

3.3438 

15  11  39.9 

8.986  j 

15 

0  33  26.48 

S.3104 

7    6  55.3 

11.945 

15 

2  25  10.71 

3.8483 

15  19  54.2 

8.186   , 

1  1^ 

0  a5  45.12 

3.3110 

7  18  50.4 

11.894 

16 

2  27  31.31 

3.8436 

15  28    2.3 

8.084  ! 

17 

0  38    3.80 

3.31 IT 

7  30  42.4 

11.849 

17 

2  29  51.94 

3JM40 

15  36    4.3 

7.989   1 

18 

0  40  22.53 

3.3134 

7  42  31.5 

11.789 

18 

2  32  12.59 

3.3448 

15  44    0.2 

7.879 

19 

0  42  41.30 

3.3131 

7  54  17.1 

11.784 

19 

2  34  33.26 

3.8446 

15  51  49.8 

7.776 

20 

0  45    0.11 

3.3138 

8    5  59.4 

11.677 

20 

2  36  53.94 

3.3449 

15  59  33.2 

7UJ79 

21 

0  47  18.95 

3.3146 

8  17  38.4 

11.619 

21 

2  39  14.64 

3.8451 

16    7  10.5 

7.567 

22 

0  49  37.85 

3.3103 

8  29  13.8 

11.561 

22 

2  41  35.36 

3.8453 

16  14  41.3 

7.469 

23 

0  51  56.79i 
WED 

3.3160 

NESD 

N.  8  40  45.6 
AY  6. 

11.501 

23 

2  43  56.08 
FI 

QDAY 

NJ6  22    5.8 
8. 

7JI56 

0 

0  54  15.77 

3.3167 

N.  8  52  13.9 

11.440 

0 

2  46  16.79 

3.8456 

N.16  29  24.0 

7.949 

1 

0  56  34.79 

3.8174 

9    3  38.3 

11.877 

1 

2  48  37.52 

8.8455 

16  36  35.7 

7  141 

2 

0  58  53.86 

3JI183 

9  14  58.9 

11.318 

2 

2  50  58^25 

3.8456 

16  43  40.9 

7.033 

3 

1    1  12.99 

3.3190 

9  26  15.8 

11.948 

3 

2  53  18.97 

3.8456 

16  50  39.7 

6.996 

4 

1    3  .^16 

3.8198 

9  37  28.6 

11.181 

4 

2  55  39.70 

3.3456 

16  57  31.9 

6.817 

5 

1    5  51.37 

3.8906 

9  48  37.4 

11.114 

5 

2  58    0.43 

3.3454 

17    4  17.6 

6.707 

6 

1    8  10.61 

3.8913 

9  59  42.2 

11.046 

6 

3    0  21.15 

St.3454 

17  10  56.8 

6.597 

7 

1  10  29.91 

3.8991 

10  10  42.7 

10.976 

7 

3    2  41.87 

3.3458 

17  17  29.3 

6.487 

8 

1  12  49.26 

3.3998 

10  21  39.1 

10.905 

8 

3    5    2.58 

3.3451 

17  23  55  JJ 

6.376 

9 

1  15    8.66 

3.8386 

10  32  31.3 

10.833 

9 

3    7  23.28 

3.3448 

17  30  14.4 

6.365 

10 

1  17  28.10 

3.8944 

10  43  18.9 

10.769 

10 

3    9  43.96 

3.3446 

17  36  26.9 

6.154 

11 

1  19  47.59 

9.8969 

10  54    2.1 

10UJ84 

11 

3  12    4.62 

3.344^ 

17  A%  32.8 

64)43 

12 

122    7.13 

3.3960 

11    4  41.0 

10.609 

12 

3  14  25.27 

3.3438 

17  48  32.0 

54)80 

13 

1  24  26.71 

9.3966 

11  15  15.1 

10.539 

13 

3  16  45.89 

17  54  24.4 

5.817 

1  14 

1  26  46.34 

3.S976 

11  25  44.6 

10.458 

14 

3  19    6.48 

3.3480 

18    0  10.0 

5.704 

I  15 

1  29    6.02 

3.3383 

11  36    9.5 
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1.6763 

3    9  55.1 

10.903 

9 

12  11  32.88 

1.9460 

5  12  53.9 

10.403 : 

;  10 

10  42    7.73 

1.6766 

2  59  37.0 

lOJlO 

10 

12  13  29.70 

1.0484 

5  23  17.5 

1OJ07 

11 

10  44    0.34 

1.6T70 

2  49  17.9 

10JB7 

11 

12  15  26.68 

1.9510 

5  33  40iJ 

10.871 

12 

10  45  52.98 

1.6774 

2  38  57.8 

10.843 

12 

12  17  23.83 

1.0687 

5  44    2.1 

10.864 

13 

10  47  45.64 

1.8779 

2  28  36.8 

10.359 

13 

12  19  21.13 

1.0566 

5  54  22.9 

10.8S7 

14 

10  49  38.33 

1.8784 

2  18  14.8 

10.874 

14 

12  »1  18.60 

IMK 

6    4  42.5 

10.819 

15 

10  51  31.06 

1.6700 

2    7  51.9 

10.388 

15 

12  23  16Si5 

1.9610 

6  15    1.1 

10.800  1 

16 

10  53  23.81 

1.8796 

1  57  28.2 

10.403 

16 

12  25  14.05 

1.0647 

6  25  18.5 

10.980 

17 

10  55  16.61 

1.6803 

1  47    3.7 

10.415 

17 

12  27  12.03 

1.0676 

6  35  34.7 

10.9t0 

18 

10  57    9.45 

1.8610 

136  38.5 

10.437 

18 

12  29  10.19 

ijnoo 

6  45  49.6 

10.980 

19 

10  59    2.33 

1.8817 

.    1  26  12.6 

10.430 

19 

12  31    8.52 

1.0787 

6  56    35 

10.917    1 

20 

11    0  55.26 

1.6885 

1  15  46.0 

10.460 

20 

12  33    7.03 

ljr767 

7    6  15.5     10.194 

21 

11    2  4854 

1.8884 

1    5  18.6 

10.461 

21 

12  35    5.73 

1.0797 

7  16  2a4    io.m  i 

22 

11    4  41.26 

1.8843 

0  54  50.7 

10U71 

22 

13  37    4.60 

1.9898 

7  26  35.7     10.144 

23 

11    6  34.35 

1.8863 

N.  0  44  22.2 

10.480 

23 

12  39    3.67 

1JW60 

S.  7  36  43.61    10.118  > 

MO 

NDAl 

•    18, 

WED] 

^JESDi 

\Y  20. 

0 

11    8  27.50 

1.8863 

N.  0  33  53.1 

10.489 

0 

12  41    2.93 

1JN09 

a  7  46  50.01    iojM» 

1 

11  10  20.70 

1.8873 

0  23  23.5 

10.497 

1 

12  43    2.37 

1.0034 

7  56  54.6 

104)66  1 

2 

11  12  13.97 

1.8884 

0  12  53.5 

10.604 

2 

12  45    2.01 

1.0066 

8    6.57.6 

10.087 

3 

11  14    7.32 

1.8865 

N.  0    2  23.0 

10.511 

3 

12  47    1.86 

1JW80 

8  16  59.0 

10.0C8  ' 

4 

11  16    0.72 

1.8007 

S.  0    8    7.8 

10.517 

4 

12  49    1.90 

3.0033 

8  26  58.5 

9.978 

5 

11  17  54.20 

1.8090 

0  18  39.0 

10Jt33 

5 

12  51    2.14 

3X006 

8  36  56iJ 

9.947 

6 

11  19  47.77 

1.8038 

0  29  10.6 

10.538 

6 

12  53    2.57 

3.0090 

8  46  52.2 

9.916 

7 

11  21  41.40 

1.8946 

0  39  42.4 

10.538 

7 

12  55    SSll 

3.0134 

8  56  46JJ 

9.8B4 

8 

11  23  35.12 

1.8060 

0  50  14.5 

10.537 

8 

12  57    4.06 

3.0150 

9    6  38.2 

9.861 

9 

11  25  28.92 

1.8074 

1    0  46.8 

10.540 

9 

12  59    5.12 

3.0104 

9  16  28.3 

9.817 

10 

11  27  22^ 

1.8968 

1  11  19.2 

10 

13    1    6.38 

3.0330 

9  26  16.2 

9.188 

11 

11  29  16.78 

1.0003 

1  21  51.8 

10.545 

11 

13    3    7.86 

3U)366 

9  36    2.1 

9.747 

12 

11  31  10.85 

1.9010 

1  32  24.5 

10.545 

12 

13    5    9.57 

9.0801 

9  45  45.9 

9.710 

13 

11  33    5.02 

1.9036 

1  42  57.2 

10.544 

13 

13    7  11.49 

2MSB 

9  55  27.3 

9j879 

14 

11  34  59.29 

1.0063 

1  53  29.8 

10.544 

14 

13    9  13.63 

9.0876 

10    5    6.4 

9.8S8  1 

15 

11  36  53.66 

1.0070 

2    4    2.4 

10.543 

15 

13  11  15.99 

3.0413 

10  14  43.2 

94i08 

16 

11  38  48.13 

1.0088 

2  14  34.9 

10WM3 

16 

13  13  18.57 

34M49 

10  24  17.5 

9.5M 

17 

11  40  42171 

1.9106 

2  25    7.3 

10.530 

17 

13  15  21.38 

3.0486 

10  33  49.4 

9.511 

18 

11  42  37.41 

1.9134 

2  35  39.6 

10.636 

18 

13  17  24.41 

3.0634 

10  43  18.8 

9.480 

19 

11  44  32JJ1 

1.9143 

2  46  11.6 

10.533 

19 

13  19  27.67 

3.0063 

10  52  45.6 

9.4S6  i 

20 

11  46  27.13 

1.9163 

2  56  43.4 

10.638 

20 

13  21  31.16 

9.0600 

11    2    9.8 

9J81 

21 

11  48  22.17 

1.9188 

3    7  14.9 

10.533 

21 

13  23  34.88 

3.0689 

11  11  31.3 

9J96 

22 

11  50  17.32 

1.9908 

3  17  46.0 

10J»17 

22 

13  25  38.83 

3X678 

11  20  50.0 

9.990 

23 

11  52  12.60 

1.9334 

3  28  16.8 

10.610 

23 

13  27  43.02 

9.0718 

11  30  ao 

9.348 

24 

11  54    8.02 

1.9345 

S.  3  38  47.3 

10.503 

24 

13  29  47.45 

3J0768 

S.11  39  19J2 

9.195 

X. 
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GREENWICH  MEAN  TIME. 

TUK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DIff. 

Ibrlm. 

IHff. 
forlm. 

Hour. 

BighbAMMUkm. 

1    Diir. 

forlm. 

Dlff. 
forlm. 

THD 

ESDA 

Y  21. 

SATURDAY  23. 

0 

h    m     8 
13  29  47.45 

8 

3.0768 

S.lf  3^  1^'.2 

N 
9.196 

0 

h    m     • 
15  14  16J59 

■ 
3.9784 

a  17  4^  5f.3 

6.749 

1 

13  31  52.12 

301796 

11  48  29.3 

9.146 

1 

15  16  3a42 

3.9834 

17  52  33.3 

6,664 

2 

13  33  57.03 

3.0618 

11  57  36.5 

9.094 

2 

15  18  50.49 

3.3864 

17  58    9.6 

6JJ67 

3 

13  36    2.18 

2Mf1S 

12    6  40.7 

9.048 

3 

15  21    7.79 

3.3904 

18    3  40.1 

6.460 

4 

13  38    7.57 

3.0919 

12  15  41.7 

8.903 

4 

15  23  25.34 

3.9944 

18    9    4.7 

6.860 

5 

13  40  13.21 

3.0960 

12  24  39.6 

8.940 

5 

15  25  43.12 

3.9088 

18  14  23.3 

6,961 

'    6 

13  42  19.09 

3.1001 

12  33  34.5 

8.887 

6 

15  28    1.14 

3.8099 

18  19  36.0 

6,161 

7 

13  44  25.22 

3.1043 

12  42  26.0 

'      8.883 

7 

15  30  19.39 

3.8061 

18  24  42.6 

6.061 

8 

13  46  31.60 

3.1063 

12  51  14J2 

8.776 

8 

15  32  37.87 

3.8100 

18  29  4a2 

4.960 

9 

13  48  38.22 

3.1136 

12  59  59^ 

8.719 

9 

15  34  56.58 

3.3188 

18  34  37.7 

4.866 

10 

13  50  45.10 

3.1167 

13    8  40.6 

8.663 

10 

15  37  15.52 

3.8176 

18  39  25.8 

4.761 

11 

13  52  52.23 

3.1900 

13  17  18.5 

SJBOi 

11 

15  39  34.68 

3.8313 

18  44    7.7 

4.646 

•  12 

13  54  59,60 

3.1361 

13  25  53.0 

8JM3 

12 

15  41  54.07 

3.8349 

18  48  43.4 

4.641 

13 

13  57    7.23 

3,1393 

13  34  23.7 

8.483 

13 

15  44  13.68 

3.8386 

18  53  12.7 

4.486 

14 

13  59  15.12 

3.1886 

13  42  50.7 

8.431 

14 

15  46  3a50 

3.8831 

18  57  35.7 

4.881 

15 

14    123.26 

3.1379 

13  51  14.1 

8.860 

15 

15  48  53.52 

2J8M6 

19    1  52.3 

4.396 

16 

14    3  31.66 

3.1433 

13  59  33.6 

8.996 

16 

15  51  13.77 

3.8891 

19    6    2.5 

4.118 

17 

14    5  40.32 

3.1464 

14    7  49.3 

8.381 

17 

15  53  34.22 

3.8436 

19  10    6.3 

4.010 

18 

14    7  49.24 

9.1607 

14  16    1.1 

8.166 

18 

15  55  54.87 

3.8460 

19  14    3.7 

3.001 

19 

14    9  58.41 

3.1660 

^    14  24    8.9 

8.100 

19 

15  58  15.73 

3,8494 

19  17  54.4 

8.791 

20 

14  12    7.84 

3.1604 

14  32  12.9 

8.083 

20 

16    0  36.79 

3.8697 

19  21  38.5 

8.680 

21 

14  14  17.53 

3.1687 

14  40  13.0 

IMS 

21 

16    2  58.05 

3.8660 

19  25  16.0 

8.668 

22 

14  16  27.48 

3.1680 

14  48    8.8 

7.893 

22 

16    5  19.52 

3.8698 

19  28  46.8 

8.466 

23 

14  18  37.69 
FH 

3.1734 

IIDAY 

S.14  56    0.2 
22. 

7.833 

23 

16    7  41.17 
SU 

NDAY 

S.19  32  10.8 
24. 

8.344 

0 

14  20  48.16 

3.1767 

S.15    3  47.5 

7.760 

0 

16  10    3.00 

3.8864 

S.19  35  28.0 

8.381 

1 

14  22  58.89 

3.1810 

15  11  30.3 

7.678 

1 

16  12  25.02 

3.8684 

19  38  38.4 

3.117 

2 

14  25    9.88 

3.1863 

15  19    8.7 

7.603 

2 

16  14  47.21 

3.8714 

19  41  42.0 

8.009 

3 

14  27  21.13 

3.1806 

16  26  42.8 

7.698 

3 

16  17    9.57 

3.8743 

19  44  38.7 

3.886 

4 

14  29  32.64 

3.1988 

15  34  12.2 

7.469 

4 

16  19  32.12 

3.«n9 

19  47  28.5 

3.770 

5 

14  31  44.41 

3.1981 

15  41  37.0 

7.877 

5 

16  21  54.83 

3jnoo 

19  50  11.5 

3.664 

6 

14  33  56.43 

3.3034 

15  48  57.3 

7.800 

6 

16  24  17.71 

3Jn37 

19  52  47.5 

3.687 

7 

14  36    8.71 

3.9066 

15  56  12.9 

7.938 

7 

16  26  40.76 

3.8864 

19  55  16.4 

3.418 

8 

14  38  21.25 

3.3111 

16    3  23.9 

7.146 

8 

16  29    3.96 

3UM80 

19  57  37.9 

3.399 

9 

14  40  34.05 

3.3166 

16  10  30.3 

7X66 

9 

16  31  27.31 

3.8006 

19  59  52.4 

3,180 

10 

14  42  47.11 

3.3198 

16  17  31.8 

6.986 

10 

16  33  50.82 

3.8980 

20    1  59.6 

3.660 

11 

14  45    0.43 

3.3341 

16  24  28.5 

6.904 

11 

16  36  14.47 

3J»64 

20    3  59.3 

IJMl 

12 

14  47  14.00 

3.3984 

16  31  20,3 

6.830 

12 

16  38  38.26 

3JW78 

20    5  51JB 

1331 

13 

14  49  27.83 

3.3896 

16  38    7.0 

6.784 

13 

16  41    2J20 

3.4001 

20    7  37.1 

1.701 

14 

14  51  41.91 

3.3869 

16  44  48.5 

6.648 

14 

16  43  26.27 

3.4098 

20    9  15.5 

1.660 

15 

14  53  56ii5 

3.3411 

16  51  24.8 

6.661 

15 

16  45  50.47 

3w4046 

20  10  46.7 

1.468 

16 

14  56  10.84 

3.3453 

16  57  55.8 

6U74 

16 

16  48  14.81 

3.4066 

20  12  10.6 

1,336 

17 

•14  58  25.68 

3.3486 

17    4  21.6 

SM6 

17 

16  50  39.27 

3.4086 

20  13  27.1 

1.913 

18 

15    0  40.78 

3.3687 

17  10  42.3 

6.398 

18 

16  53    3.84 

3.4106 

20  14  36^2 

10)90 

19 

15    2  56.13 

3.9679 

17  16  57.5 

6.909 

19 

16  55  28.54 

3.4196 

20  15  37.9 

0.968 

20 

15    5  11.73 

3.3631 

17  23    7.3 

6.118 

20 

16  57  53.34 

3U143 

20  16  32.3 

0.845 

21 

15    7  27.57 

3.3063 

17  29  11.6 

6.096 

21 

17    0  18.25 

3.4161 

20  17  19.3 

0.7-29 

22 

15    9  43.67 

8.3708 

17  35  10.4 

6.984 

22 

17    2  43.28 

3U178 

20  17  58.8 

0.598 

23 

15  12    0.01 

3.9744 

17  41    3.6 

6.843 

23 

17    5    8.39 

3.4194 

20  18  30.9 

0.474 

24 

15  14  16.50 

3J3784 

S.17  46  51.3 

6.749 

24 

17    7  33.59 

3.4909 

S.20  18  55.7 

0.348  \] 
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XI. 


GREENWICH  MEAN  TIME. 

THK  MOON'S  RIQHl 

•  ASCENSION  AND  DECLINATION. 

How. 

1 
1 

Right  AmmmIoil 

DIff. 
forlm. 

1>tiTHiwitifm 

DIff. 
forlm. 

Hour. 

Bight  AMMMiOD. 

DIff. 
forlm. 

JMM 
forlm. 

MONDAY  25. 

WEDNESDAY  27. 

0 

h     m     a 
17    7  83J59 

S.20  18  55.7 

0.848 

0 

19    "11.26 

9U184 

's.l#ll'2d'.8 

« 
6.666 

1 

17    9  58^ 

%M9i 

20  19  12.9 

0.931 

1 

19    6  36.02 

9.4118 

18    5  45J3 

6.700 

2 

17  12  24.25 

S.4S86 

20  19  22.5 

0U)05 

2 

19    9    0.68 

9.4103 

17  59  59.9 

6.014 

3 

17  14  49.70 

3.43S0 

20  19  24.6 

0.080 

3 

19  11  25i24 

9.4066 

17  54    7.5 

6.098 

4 

17  17  15.23 

9U988 

20  19  19.2 

0.166 

4 

19  13  49.70 

9.4066 

17  48    8.4 

0J049 

5 

17  19  40.84 

SUS76 

20  19    6.2 

0.381 

5 

19  16  14.05 

9.4000 

17  42    2^ 

6.166 

6 

17  22    a53 

S.4S96 

20  18  45.7 

0.406 

6 

19  18  38.30 

17  35  49.9 

«J07 

7 

17  24  3?.28 

9U3M 

20  18  17.6 

0.081 

7 

19  21    2.44 

9.4014 

17  29  30.6 

0JT7 

8 

17  26  58.08 

9.4806 

20  17  42.0 

OMn 

8 

19  23  26.47 

9.8006 

17  23    4.7 

•0.407 

9 

17  29  2a94 

S.ttl6 

20  16  58.8 

0.188 

9 

19  25  50.38 

9.89?0 

17  16  32.1 

0.607 

10 

17  31  49.87 

9.036 

20  16    8.0 

0.900 

10 

19  28  14.18 

9.8007 

17    9  53.0 

0.707 

11 

17  34  15.84 

1L4MSI 

20  15    9.6 

14186 

11 

19  30  37.86 

9^087 

17    3    7.4 

0.816 

12 

17  36  41.85 

suaas 

20  14   a7 

1.168 

12 

19  33    1.42 

9JM7 

16  56  15.2 

0J91 

13 

17  39    7.89 

S.484S 

20  12  50.1 

1.390 

13 

19  35  24.87 

9.8807 

16  49  16.8 

ijm 

14 

17  41  33.96 

9.4S48 

20  11  28.9 

MI7 

14 

19  37  48.19 

9.8876 

16  42  12.0 

7.188 

15 

17  44    0.06 

9.4S68 

20  10    0^2 

1.048 

15 

19  40  11.38 

9.8866 

16  35    0.9 

7.988 

16 

17  46  2a20 

%43tn 

20    8  23.9 

1.660 

16 

19  42  34.45 

9.8884 

16  27  4a& 

7.S4I 

17 

17  48  52.35 

S.4SiO 

20    6  40.0 

1.796 

17 

19  44  57.39 

9J81S 

16  20  19.8 

7.446 

18 

17  51  18.51 

9.4883 

20    4  48.4 

1.991 

18 

19  47  20.20 

9.8701 

16  12  49.9 

X640 

19 

17  53  44.69 

9.4M4 

20    2  49.4 

3aM7 

19 

19  49  42.88 

9.S708 

16    5  13.8 

IMi 

20 

17  56  10.87 

9*4800 

20    0  42.8 

9.178 

20 

19  52    5.43 

9.8747 

15  57  31.7 

7.768 

21 

17  58  37.06 

9.4305 

19  58  28.6 

9.990 

21 

19  54  27.84 

9.S790 

15  49  4a6 

7.810 

22 

18    1    3iK 

9.4305 

19  56    a9 

3.434 

22 

19  56  50.12 

9.8703 

15  41  49.5 

7.008 

23 

18    3  29.44 
TUl 

9.4804 

SSDAl 

S.19  53  37.7 
r  26. 

3.000 

23 

19  59  12.27 

Tiro 

9.8070 

RSDA 

S.15  33  4a4 
Y  28. 

8JO01 

0 

18    5  55.61 

9.4M3 

S.I9  51    1.0 

9.0T5 

0 

20    1  34.28 

9.8666 

ai5  25  4a4 

6.H8 

1 

18    8  21.77 

9.4800 

19  48  16.8 

3.800 

1 

20    3  56.16 

9.8688 

15  17  31.7 

8.944 

2 

18  10  47.91 

9.4806 

19  45  25.0 

3.030 

2 

20    6  17.91 

9.8618 

15    9  14.3 

8.830 

3 

18  13  14.08 

9.4809 

19  42  25.7 

8.000 

3 

20    8  39.50 

9.8660 

15    0  51.1 

8.433 

4 

18  15  40.13 

9U348 

19  39  18.9 

3.176 

4 

20  11    0.97 

9.8007 

14  52  22.4 

8.096 

5 

18  18    a20 

9^4843 

19  36    4.6 

8J01 

5 

20  13  22.30 

9.8644 

14  43  48.1 

8.619  ! 

6 

18  20  32.23 

9.4886 

19  32  42.8 

8.430 

6 

20  15  43.50 

9.8631 

14  35    8.2 

6.711   1 

7 

18  22  58.23 

9.4899 

19  29  13.6 

8.A49 

7 

20  18    4.55 

9.8487 

14  26  22il 

8U»1 

8 

18  25  24.18 

9.4893 

19  25  37.0 

8.673 

8 

20  20  25.46 

3.8474 

14  17  32.2 

84»] 

9 

18  27  50.09 

3.4816 

19  21  53.0 

8.790 

9 

20  22  46.24 

9.8400 

14    8  36.0 

8.980 

10 

18  30  15.97 

9.4806 

19  18    1.7 

8.017 

10 

20  25    6.87 

9.8496 

13  59  34.6 

0468 

11 

18  32  41.79 

9.4900 

19  14  ao 

4uno 

11 

20  27  27.36 

9.8408 

13  50  27i> 

9.164 

12 

18  35    7.55 

9.4300 

19    9  57.0 

4.161 

12 

20  29  47.71 

9.8880 

13  41  16.0 

9L9U 

13 

18  37  a^27 

9.4380 

19    5  43.8 

4.383 

13 

20  32    7.92 

9.8867 

13  31  59.2 

9J93 

1  1^ 

18  39  58.92 

9.4300 

19    1  23.3 

4.408 

14 

20  34  28.00 

9.8884 

13  22  37.3 

9.407  1 

15 

18  42  24.49 

9.4308 

18  56  55.4 

4.034 

15 

20  36  47.94 

9.8811 

13  13  10.4 

9.486 

16 

18  44  50.01 

9.4346 

18  52  20.4 

4.044 

16 

20  39    7.74 

9.8980 

13    3  38.6 

9.079 

17 

18  47  15.45 

3U384 

18  47  38.2 

4.768 

17 

20  41  27.41 

9.8906 

12  54    li* 

9.609 

18 

18  49  40.81 

9.4331 

18  42  48.8 

4.883 

18 

20  43  46.94 

9.8348 

12  44  20.4 

9.731 

19 

18  52    &11 

9.4906 

18  37  52JJ 

6.001 

19 

20  46    6.33 

9.8990 

12  34  34i2 

9.818  1 

20 

18  54  31.32 

9.4194 

18  32  48.7 

6.110 

20 

20  48  25.58 

9.81S7 

12  24  43.3 

9.808  1 

21 

18  56  56.43 

9.4170 

18  27  38.0 

6.387 

21 

20  50  44.70 

9.8174 

12  14  47.7 

0.964 

22 

18  59  21.46 

9^164 

18  22  20.3 

6.860 

22 

20  53    3.68 

9.8109 

12    4  47.6 

lOUMO 

23 

19    1  46.40 

3.4140 

18  16  55.6 

6.^1 

23 

20  55  22.53 

9.3180 

11  54  43.0 

10.110 

!  24 

19    4  11.26 

9.4184 

S.18  11  23.8 

0.086 

24 

20  57  41.25 

9.8108 

S.11  44  33.8 

10.160 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight 


DIff. 
fur  Im 


DwUnattoii. 


nff. 
for  1  m.] 


Hoar. 


Bicht 


Diff. 
Ibr  Im. 


Deelinatkm. 


Dlff. 
forlm 


0 
1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  29. 


SATURDAY  30. 


h 

20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
81 
21 
21 
21 
21 
21 


m      s 

■ 

57  41.25 

9.8106 

59  59.83 

1,3007 

2  18iJ9 

3.aOM 

4  36.62 

9,3044 

6  54.82 

3.ao» 

9  12M 

SJM)0» 

11  30.85 

3.9961 

13  48.67 

9.3960 

16    6,37 

9.3989 

18  23i» 

S.S919 

20  41.40 

S.3809 

22  58.74 

3.3879 

25  15M 

9.3809 

27  33.06 

9.3840 

29  50.05 

9.3839 

32    6.94 

3.9804 

34  23.71 

9.376« 

36  40-37 

9.3768 

38  56J)3 

9.3761 

41  13.38 

3.3784 

43  29.73 

9.3717 

45  45.99 

9.2700 

48    2.15 

9.3668 

50  18.20 

9.366T 

52  34.15 

3.3653 

11  ii  3d.8 

10.180 

0 

11  34  20.4 

10.302 

1 

1124    2.6 

10.883 

2 

11  13  40.4 

10.403 

3 

11    3  14.3 

10.470 

4 

10  52  44.1 

10.687 

5 

10  42    9.9 

10.603 

6 

10  31  31.9 

10.6ff7 

7 

10  20  50.0 

10.780 

8 

10  10    iJ^ 

10.799 

9 

9  59  15.0 

10.858 

10 

9  48  22.0 

10.914 

11 

9  37  25.3 

10.974 

12 

9  26  2.5.1 

11.083 

13 

9  15  21.4 

11.001 

14 

9    4  14.1 

11.148 

15 

8  53    3.6 

11.304 

16 

8  41  49.8 

11.300 

17 

8  30  32.7 

11.811 

18 

8  19  12.5 

11.361 

19 

8    7  49.4 

*  11.411 

20 

7  56  23.3 

11.460 

21 

7  44  54.2 

11.509 

22 

7  33  22.3 

11.555 

23 

7  21  47.6 

11.609 

24 

h     m      « 

■ 

21  53  34.15 

3.9653 

21  54  50.01 

3.9687 

21  57    5.79 

3.9633 

21  59  21.48 

3.9607 

22    1  37.07 

3.3593 

22    3  52.58 

3JM78 

22    6    8.02 

3.3066 

22    823.37 

3.3663 

22  10  38.65 

3.9689 

22  12  53.85 

9.9687 

22  15    8.97 

3.3616 

22  17  24.03 

8.3604 

22  19  39.03 

3.3498 

22  21  53.96 

9.3488 

22  24    8.83 

8.3473 

22  26  23.63 

3.346B 

22  28  38.37 

3.3463 

22  30  53.06 

3.3448 

22  33    7.69 

3.9484 

22  35  22.27 

3.3436 

22  37  36.80 

3.9418 

22  39  51.29 

9JI410 

22  42    5.73 

9.3408 

22  44  20.13 

3.3897 

22  46  34.50 

3.3891 

7^21' 4/.6 

11.699 

7  10  10.4 

11643 

6  58  30.6 

11.686 

6  46  48.1 

11.739 

6  35    3.3 

11.770 

6  23  lao 

11.809 

6  11  26.1 

11.847 

5  59  34.2 

11.684 

5  47  40.1 

11.990 

5  35  43.9 

11.966 

5  23  45.7 

11.990 

5  11  45.4 

13.033 

4  59  43.1 

13.068 

4  47  39.2 

13U)80 

4  35  33.6 

13.108 

4  23  26.3 

18.186 

4  11  17.4 

13.161 

3  59    7.0 

19.186 

3  46  55.0 

13.909 

3  34  41.8 

19.383 

3  22  27.3 

13.868 

3  10  11.5 

13.973 

2  57  54.6 

13.991 

2  45  36.7 

13.806 

2  33  17.7 

13.894 

PHASES  OF  THE  MOON. 


d  h  m 

%  New  Moon, 6  1  49.0 

3>  First  Quarter, 13  12  8.6 

O  Full  Moon, 21  13  18.7 

C  Last  Quarter, 28  16  34.5 

d  h 

C  Perigee, 3  17.6 

C  Apogee^ 15  14.0 

C  Perigee, 30  23j0 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

star's  Nvm 

and 

Podtioa. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Dlff. 

VP*. 

P.L. 
of 

Diir. 

IXh. 

P.I*. 

of 
DiS.    1 

Jupiter 
Antares 
Venus 

Sun 

W. 

w. 

E. 
E. 

55  33  51 
41  33  23 
69  25  15 

3290 
2274 
2682 
2654 

67°  26  3(5 
57  20  28 
39  56  19 
67  45  17 

2212 
3264 
2676 
2645 

69°  14' 4(5 
59    7  20 
38  19    7 
66    5    6 

9208 
3366 
2672 
3686 

71°  3'    i 
60  54  26 
36  41  49 
64  24  42 

3194 
9S46   , 

Ml   1 

1 

2 

Jupiter 

Antares 

Sun 

W. 
W. 
E. 

80    8    4 
69  53  20 
55  59  39 

2156 
2202 
2486 

81  57  39 
71  41  44 
54  18    6 

2149 
2194 
2479 

83  47  24 
73  30  20 
52  36  23 

8143 

3188 
3472 

85  37  18 
75  19    6 
50  54  31 

313« 
9183   1 
3406 

3 

Jupiter 
Antares 
a  AquilsB 

Sun 

W. 
W. 
W. 
E. 

94  48  59 
84  25    6 
38  45    3 
42  23  14 

2112 
2167 
8824 
2448 

96  39  40 
86  14  39 
40    8  47 
40  40  41 

2109 
2I6S 
8281 
2441 

98  30  26 
88    4  17 
41  34  19 
38  58    4 

2105 
2160 
3161 

3438 

100  21  17 
89  54    0 
43    1  27 
37  15  24 

9108 
9147 
8080 
3436 

8 

Sun 

Pollux 

Regulus 

W. 

E. 
E. 

25  15  32 

67  17  54 

103  47    6 

2766 
2612 
2431 

26  50  57 

65  36  58 

102    4  16 

9770 
2631 
3448 

28  26    4 

63  56  28 

100  21  49 

3786 
3660 
3464 

30    050 
62  16  24 
98  39  45 

9801 
9670 
9481 

9 

Sun 

Pollux 

Regulus 

W. 

E, 
E. 

37  49  25 
54    3    8 
90  15  16 

2886 
aff77 
2664 

39  22    3 
52  25  57 
88  35  32 

3908 
2701 
3680 

40  54  18 
50  49  18 
86  56  10 

2920 
7724 
3698 

42  26  11 
49  13  10 
85  17  12 

9988 
9749 
9615: 

10 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

50    0    2 
41  20  56 

77    8    8 

3026 
2886 
2700 

51  29  42 

39  48  18 
75  31  28 

8043 
3916 
2716 

52  50    1 
38  16  19 
73  55  10 

8060 
3949 
2784 

54  27  59 
36  45    2 
72  19  15 

8078 

9984| 
9760   ! 

I 

11 

Sun 

Aldebaran 

Pollux 

Regulus 

Saturn 

.w. 

W. 
E. 
E. 
E. 

61  47  37 
15  51  22 
29  20  30 
64  25    1 
110  41    6 

8161 
2920 
8204 
2880 
2802 

63  14  33 
17  23  16 
27  54  25 
62  51  12 
109    6  41 

8176 
3916 
8262 
2846 
3816 

64  41  11 
18  55  14 
26  29  29 
61  17  44 
107  32  34 

3192 
2916 
8827 
3861 
3681 

66    7  30 
20  27  12 
25    5  49 
59  44  35 
105  58  46 

9919 
8409 

9876  { 
98U 

12 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 

E. 
E. 
E. 

73  14  45 
28    5  31 
52    3  31 
98  13  59 
105  44    1 

3276 
2963 
2947 
2908 
2913 

74  39  24 
29  36  43 
50  32  12 
96  41  50 
104  11  59 

8289 
9903 
2961 
2920 
3026 

76    3  48 
31    7  44 
49    1  10 
95    9  56 
102  40  12 

8803 
3969 
3974 
3931 
2936 

• 
77  27  57 
32  38  35 
47  30  25 
93  38  16 
101    8  39 

8S14 
2978 
9987 

3949 

3947  1 

1 

13 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 
E. 
E. 
E. 

84  25  25 
40  10  14 
40    0  37 
86    3  18 
93  34  13 

3366 
3018 
8049 
2991 
2997 

85  48  20 
41  40    5 
38  31  25 
84  32  54 
92    3  56 

8876 
3026 
'  8061 
3999 
8006 

87  11    4 
43    9  46 
37    228 
83    2  40 
90  33  49 

3885 
8082 
3073 
8007 
3013 

88  33  38 
44  39  19 
35  33  46 
81  32  36 

89  3  52 

8398 

8038 
8086 
3015 
809O 

14 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 

E. 
E. 

E. 

95  24  24 
52    5  13 
28  14    1 
74    4  30 
81  36  15 

3426 
8066 
8161 
8047 
3061 

96  46  12 
53  34    5 
26  46  53 
72  35  15 

80    7    5 

8431 
iM)69 
Z161 
8063 
3066 

98    7  54 
55    2  52 
25  20    4 
71    6    7 

78  38    1 

3486 
3073 
8184 
3066 
3000 

99  29  31 
56  31  34 
23  53  36 
6937    4 
77    9    2 

S4S8 
8077 
3908 
3061 
SOM 

15 

Sun 

Aldebaran 

Pollux 

Saturn 

Spica 

W. 
W. 

w. 

E. 
E. 

106  16  41 
63  54  18 
23  53  12 
62  12  59 
69  45    4 

3461 
8086 
8624 
8076 
8076 

107  38    0 
65  22  45 
25  11  20 
60  44  20 
68  16  24 

8463 

8087 
3667 
3077 
8076 

108  59  18 
66  51  11 
26  30  30 
59  15  42 
66  47  44 

3462 
3087 
8619 
8078 
3076 

110  20  36 
68  19  37 
27  50  33 
57  47    6 
65  19    5 

8462 

8067 
8479 
8079 
3076 

XIV. 


APRIL,    1864. 


69 


GREENWICH  MEAN  ' 

riMK 

1 

LUXAR  DISTANCES. 

1 

1 

Star*8  Name 

ttid 

PodtkA. 

Midnight. 

p.  L. 

of 

IMff. 

• 

P.L. 

of 

Biff. 

xvnih. 

P.L. 

of 

Diff. 

XXIH. 

1 

P.L. 
of 

Dur. 

i 

Jupiter 
Atitares 
Venua 

Sun 

W. 
W. 
E. 
E. 

72^51' 3^ 
62  41  46 
35    4  25 
62  44    5 

3186 
2236 
2663 
2*17 

74°40'2# 
64  29  20 
33  26  56 
61    3  15 

2178 
2227 
2661 
2509 

76°  29' 2^' 
66  17    8 
31  49  24 
59  22  14 

2170 
2218 
2661 
2501 

78°  18'  4(5 
68    5    8 
30  11  52 
57  41    2 

2163 
2210 
2663 
2498 

•J 

2 

Jupiter 

Antarea 

Sun 

W. 
W. 
E. 

87  27  22 
77    8    1 
49  12  30 

2180 
2176 
2460 

89  17-35 
78  57    5 
47  30  21 

2125 
2170 
2455 

91    7  56 
80  46  18 
45  48    5 

2120 
2165 
2450 

92  58  24 
82  35  39 
44    5  42 

2116 
2161    1 
2447 

3 

Jupiter 
Antares 
a  AquilsB 
Sun 

W. 

W. 
W. 
£. 

102  12  11 
91  43  47 
44  30    1 
35  32  41 

2101 
2146 
8017 
9436 

104    3    8 
93  33  36 
45  59  53 
33  49  57 

2099 
2145 
2961 
2436 

105  54    8 
95  23  27 
47  30  55 
32    7  13 

2009 
2144 
2912 
2436 

107  45    9 
97  13  19 
49    2  59 
30  24  30 

2096 
2148   1 
2868 
2488 

8 

Sun 

Pollux 

Regulus 

W. 

E. 
E. 

31  35  16 
60  36  48 
96  58    5 

2818 
2601 
2497 

33    9  21 

58  57  40 
95  16  48 

2885 

9611 
2514 

34  43    4 
57  19    0 
93  35  54 

2852 
2632 
2531 

36  16  25 
55  40  49 
91  55  24 

2868 
2655 
2547 

9 

Sun 

Pollux 

Begulus 

W. 
E. 
E. 

43  57  42 
47  37  35 
83  38  37 

2956 
2774 
2632 

45  28  50 

46  2  33 
82    025 

2973 
2800 
2649 

46  59  36 
44  28    5 
80  22  37 

2991 
2827 
2666 

48  30    0 
42  54  12 
78  45  11 

8000 
2855 
2683 

10 

Sun 

Pollux 

Regulus 

W. 

E. 
E. 

55  56  35 
35  14  29 
70  43  41 

8005 
8030 
2766 

57  24  51 
33  44  41 
69    829 

8112 
3060 
2783 

58  52  46 
32  15  43 
67  33  39 

8129 
3104 
2799 

60  20  21 
30  47  38 
65  59  10 

8144 
8151    1 

•• 

11 

Sun 

Aldeboran 

PoUux 

Regulus 

Saturn 

W. 
W. 
E. 
E. 
E. 

67  33  31 
21  59    7 
23  43  35 
58  11  45 
104  25  15 

8222 
2924 
8490 
2891 
2857 

68  59  14 
23  30  56 
22  23    0 
56  39  14 
102  52    1 

8236 
2930 
8592 
2905 
2870 

70  24  41 
25    2  37 
21    4  17 
55    7    2 
101  19    4 

3250 
2937 
»713 
2919 
2883 

71  49  51 
26  34    9 
19  47  44 
53  35    7 
99  46  24 

8264   1 
2945  1 
8861    1 
2934 
2895 

1 

12 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 

E. 
E. 
E. 

78  51  52 
34    9  15 
45  59  56 
92    6  51 
99  37  20 

8325 
2986 
8000 
2953 
2956 

80  15  34 
35  39  45 
44  29  43 
90  35  39 
98    6  15 

3387 
2994 
3013 
2963 
2968 

81  39    3 
37  10    5 
42  59  46 
89    4  40 
96  35  22 

3347 
3003 
3025 
2973 
2978 

83    220 
38  40  14 
41  30    4 
87  33  53 
95    4  42 

8368 
3010 
8037 
2982 
2987 

1 
1 

1 
1 

13 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 
E. 
E. 
E. 

89  56    3 
46    8  44 
34    5  18 
80    2  42 
87  34    4 

8400 
8045 
8097 
3022 
8027 

91  18  20 
47  38    1 
32  37    5 
78  32  57 
86    4  25 

8407 
3051 
3110 
3029 
8084 

92  40  29 
49    7  11 
31    9    8 
77    3  20 
84  34  54 

3414 
8056 
3123 
3035 
3040 

94    230 
50  36  15 
29  41  26 
75  33  51 
83    5  31 

8420 
3060 
3137 
8042 
8046 

i 

\ 
1 

i 

t 

14 

Sun 

Aldebaran 

Regulus 

Saturn 

Spica 

W. 
W. 
E. 
E. 
E. 

100  51    4 
58    0  12 
22  27  30 

68    8    7 
75  40    8 

3442 
8079 
3325 
8065 
8007 

102  12  33 
59  28  47 
21     1  50 
66  39  15 
74  11  18 

8446 
8081 
8250 
8068 
8069 

103  33  58 
60  57  20 
19  36  40 
65  10  26 
72  42  31 

8447 
8083 
3281 
8071 
3071 

104  55  21 

62  25  50 
18  12    6 

63  41  41 
71  13  46 

8450 
8065 
3319 
3073 
8078 

15 

Sun 

Aldebaran 

Pollux 

Saturn 

Spica 

W. 
W. 
W. 
E. 
E. 

111  41  54 
69  48    3 
29  11  21 
56  18  31 
63  50  26 

3451 
8086 
3442 
3080 
3075 

113    3  13 
71  16  30 
30  32  50 
54  49  57 
62  21  46 

8450 
8064 
3410 
3080 
8074 

114  24  33 
72  44  59 
31  54  55 
53  21  23 
60  53    5 

3448 
3082 
3382 
3060 
3073 

115  45  55 
74  13  30 
33  17  32 
51  52  49 
59  24  22 

8446 
3061 
8357 
8080 
3071 

i 
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star's  Name 

P.L. 

P.L. 

P.U 

P.L. 

and 

Noon. 

•f 

HDi. 

tf 

VIiu 

•f 

IX»^ 

«r 

PoaitUn. 

SIff. 

INff. 

DUL 
3049 

mt 

Jupitor 

£ 

103°  53*  a? 

ao40 

102°24'li5 

3041 

100''5^4^ 

99°25'2? 

»41 

16 

Sun 

W. 

117    7  19 

1444 

118  28  46 

3441 

119  50  16 

3436 

121  11  50 

S4S8 

Aidebaran 

W. 

75  42    3 

•OTO 

77  10  39 

3076 

78  39  19 

307» 

80    8    2 

9069 

PoUux 

W. 

34  40  38 

1334 

36    4  10 

3318 

37  28    7 

3994 

38  52  26 

8976 

Saturn 

E. 

50  24  15 

3079 

48  55  40 

3076 

47  27    4 

3077 

45  58  26 

8076  ! 

Spica 

E. 

57  55  37 

3009 

56  26  49 

3066 

54  57  58 

S06t 

5329    3 

8069 

Jupiter 

E. 

91  58  25 

3034 

90  28  54 

3080 

88  59  19 

8098 

87  29  41 

8094 

Antares 

E. 

103  21  54 

3096 

101  53  39 

3003 

•100  25  21 

8069 

98  56  58 

3086  ! 

17 

Aidebaran 

W. 

87  32  57 

3046 

89    2  14 

3939 

90  31  38 

8033 

92    1  10 

3097 

PoUux 

W. 

45  58  52 

3200 

47  25    1 

3187 

48  51  26 

3173 

50  18    7 

8161   j 

Saturn 

E. 

38  34  48 

3067 

37    5  58 

3066 

3537    7 

8066 

34    8  14 

3064 

Spica 

E. 

46    3  12 

3036 

44  33  44 

3030 

43    4    9 

8034 

41  34  26 

3018  - 

Jupiter 

E. 

80    0  12 

3001 

78  30    0 

9994 

76  59  40 

9989 

75  29  13 

9969  , 

Antares 

E. 

91  33  48 

3002 

90    4  52 

30S6 

88  35  48 

8060 

87    6  37 

8044 

^18 

Aidebaran 

W. 

99  30  53 

9991 

101     1  17 

9969 

102  31  52 

9974 

104    2  37 

9006  1 

Pollux 

W. 

57  35  15 

3101 

59    324 

3086 

60  31  48 

89n 

62    026 

8066 

Rerruius 

W. 

20  35    0 

3146 

22    2  14 

3118 

2330    2 

3009 

24  58  21 

8070 

Spica 

E. 

34    3  45 

99B] 

3233    9 

9973 

31    2  23 
64  51  57 

9066 

29  31  26 

9957  1 

Jupiter 

E. 

67  54  49 

9946 

66  23  28 

9936 

9939 

63  20  15 

9930  ' 

Antares 

E. 

79  38  40 

3006 

78    8  37 

8001 

76  38  25 

9993 

75    8    3 

9966 

19 

PoDux 

W. 

69  27  12 

3007 

70  57  16 

9096 

72  27  34 

9985 

73  58    6 

m*\ 

Regulus 

W. 

32  26    3 

9961 

33  56  39 

9066 

35  27  34 

9951 

36  58  48 

9937 

Jupiter 

E. 

55  38  56 

9676 

54    6    5 

9865 

52  33    1 

9666 

50  59  44 

9846 

Antares 

E. 

67  33  35 

9941 

66    2    8 

9889 

64  30  30 

9934 

62  58  41 

9914 

20 

Pollux 

W. 

81  34  23 

9910 

83    6  21 

9006 

84  38  33 

9894 

86  10  59 

98B4  j 

Regulufl 

W. 

44  39  18 

9871 

46  12  14 

9859 

47  45  26 

9847 

49  18  53 

9884 

Jupiter 

E. 

43  10    6 

9794 

41  35  30 

9783 

40    0  40 

9778 

38  25  37 

9768 

Antares 

E. 

55  16  41 

9B09 

53  43  42 

9860 

52  10  32 

9869 

50  37  11 

9848 

1 

a  Aquil» 

E. 

106  39    3 

3370 

105  14  16 

335S 

103  49    9 

8986 

102  23  43 

8990 

21 

Pollux 

W. 

93  56  33 

3881 

95  30  20 

9891 

97    4  20 

asii 

98  38  33 

9801 

Regulus 

W. 

57  10    8 

9776 

58  45    9 

9763 

60  20  26 

9761 

61  55  58 

9740  ' 

Jupiter 

E. 

30  26  53 

9710 

28  50  26 

1 
9609 

27  13  45 

9688 

25  36  51 

9679 

Antares 

E. 

42  47  45 

9804 

41  13  22 

9797 

39  38  50 

9793 

38    4  11 

9785 

a  AquiisB 

E. 

95  12    6 

3151 

93  44  58 

3139 

92  17  36 

3198 

90  50    0 

3117 

22 

Regulus 

W. 

69  57  17 

a0B6 

7134  16 

9675 

73  11  29 

9666 

74  48  55 

9666  1 

Saturn 

W. 

24  47  32 

9706 

26  22  55 

9735 

27  58  48 

3716 

29  35    8 

9696  1 

Spica 

W. 

15  57  55 

9663 

17  35  24 

9669 

19  13    8 

9643 

20  51    5 

9638  1 

Antares 

E. 

30    928 

9774 

28  34  26 

9775 

26  59  26 

9780 

25  24  32 

9788 

a  Aquilse 

E. 

83  28  58 

3073 

82    0  15 

3066 

80  31  24 

3060 

79    2  25 

3065  ' 

Fomalhaut 

E. 

111  58  22 

3314 

110  32  30 

8193 

109    6  13 

3173 

107  39  32 

3164 

23 

R^uius 

W, 

82  59  28 

9697 

84  38  14 

9608 

86  17  12 

9B69 

87  56  22 

saoo 

Saturn 

W. 

37  42  32 

9690 

39  21     0 

9607 

40  59  46 

9504 

42  38  49 

9668 

Spica 

W. 

29    4    5 

9566 

30  43  19 

95n 

32  22  46 

9568 

34    2  25 

9609 

a  Aquilas 

E. 

71  36  18 

3043 

70    6  58 

3043 

68  37  39 

8046 

67    622 

8047  1 

Fomalhaut 

E. 

100  20  43 

3073 

98  52    0 

8059 

97  23    0 

8047 

95  53  45 

8036 

Mars 

E, 

103^  21 

9611 

101  49  25 

9661 

100  16  16 

9659 

98  42  55 

9819 

XVI. 
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1 

GREENWICH  MEAN 

TIME. 

LTTNAB  DISTAKCEft 

Stv'f  Nuna 

p.u 

P.L. 

P.L. 

P.L. 

!l5 

and 

Midniglit 

of 

XVH- 

Of 

xvmk. 

Of 

XXlii. 

of 

Poaitioa. 

Dur. 

DUL 

Dtff. 
8038 

Difl. 

Japiter 

£ 

97  56'    & 

8041 

96^26^45 

8089 

94  57^1^ 

93°  2/ 55 

8086 

16 

Sun 

W. 

123  33  39 

8430 

123  55  12 

8494 

125  17    1 

8419 

126  38  56 

3414 

Aldebaiaa 

W. 

81  36  50 

8066 

83    5  43 

8060 

84  34  42 

8056 

86    3  46 

8050 

Pollux 

W. 

40  17    6 

8Bft9 

41  42    5 

8348' 

43    723 

8338 

44  32  59 

3914 

Saturn 

E. 

44  29  46 

8074 

43    1    5 

8078 

41  32  22 

8070 

40    3  36 

8069 

Spica 

E. 

52    0    3 

8058 

50  30  59 

8051 

49    1  49 

8047 

47  32  34 

3041 

Jupiter 

E. 

85  59  58 

80^ 

84  30  10 

8016 

83    0  17 

8011 

81  30  18 

8005 

Antares 

E. 

97  28  31 

8063 

95  59  59 

8077 

94  31  21 

8078 

93    238 

8097 

17 

Aldebaran 

W. 

93  30  49 

8090 

95    0  37 

8014 

96  30  33 

8006 

98    0  38 

9996 

Pollux 

W. 

51  45    3 

8148 

53  12  14 

8186 

54  39  40 

8131 

-56    7  20 

8113 

Saturn 

E. 

32  39  20 

8004 

31  10  26 

8068 

29  41  31 

80M 

28  12  37 

8066 

S(Mca 

E. 

40    4  35 

son 

38  34  36 

8004 

37    428 

9997 

35  34  11 

9969 

Jupiter 

E. 

73  58  38 

»76 

72  27  M 

3960 
8030 

70  57    2 

9961 

6926    0 

3954 

Antarefl 

E. 

85  37  19 

8087 

84    7  52 

82  38  17 

803» 

81    8  33 

8016 

18 

Aldebanm 

W. 

105  33  32 

SSM 

107    4  38 

9949 

108  35  55 

3939 

110    7  24 

9980 

Pollux 

W. 

63  29  19 

8063 

64  58  26 

8043 

66  27  47 

8030 

67  57  22 

8018 

Be|^u« 

w. 

2627    7 

8000 

27  56  18 

8031 

29  25  52 

3014 

30  55  47 

9997 

Spica 

E. 

28    0  19 

3049 

2629    2 

3940 

^57  34 

3933 

23  25  56 

9934 

Jupiter 

E. 

61  48  22 

son 

60  16  18 

9803 

58  44    2 

9894 

57  11  35 

3884 

Antarefl 

E. 

73  37  31 

9870 

72    6  48 

3067 

70  35  54 

9959 

69    4  50 

9900 

19 

PoUnx 

W. 

75  28  53 

3963 

76  50  54 

S960 

78  31    9 

9939 

80    239 

9997 

BeguluB 

W. 

38  30  20 

3934 

40    2    9 

9910 

41  34  15 

9897 

43    638 

9883 

Jupiter 

E. 

49  26  15 

S835 

47  52  33 

3835 

46  18  37 

3815 

44  44  28 

3805 

Antares 

£. 

61  26  40 

3806 

59  54  28 

3890 

58  22    4 

3887 

56  49  28 

38t8 

ao 

Pollux 

W. 

87  43  38 

3873 

89  16  31 

3863 

90  49  38 

3863 

92  22  59 

3843 

Eegulus 

W. 

50  52  37 

38i2 

52  26  36 

38J0 

54    0  51 

3786 

55  35  22 

3786 

Jupiter 

E. 

36  50  20 

3783 

35  14  49 

3741 

3339    4 

3733 

32    3    6 

3730 

Antares 

E. 

49    339 

3835 

47  29  56 

3836 

45  56    2 

3818 

44  21  58 

3811 

a  Aqoile 

£. 

100  57  58 

8906 

99  31  55 

3191 

98    5  35 

8178 

96  38  59 

8163 

|21 

Pollux 

W. 

100  12  59 

3799 

101  47  37 

3783 

103  22  28 

3774 

104  57  30 

3766 

1 

Begulus 

w. 

63  31  45 

3729 

65    7  46 

3718' 

66  44    2 

3707 

68  20  32 

3696 

Jupiter 

E. 

23  59  43 

3069 

22  22  21 

3868 

20  44  45 

3649 

19    6  56 

9689 

Antares 

E. 

36  29  24 

3781 

^  54  31 

3777 

33  19  33 

3774 

31  44  31 

3773 

a  Aquilfls 

E. 

89  22  11 

8106 

87  54    9 

8097 

86  25  56 

8066 

84  57  32 

8080 

22 

Begulus 

W. 

76  26  35 

3646 

78    428 

3886 

79  42  35 

3636 

81  20  55 

3617 

1 

Saturn 

W. 

31  11  53 

3678 

32  49    2 

3668 

34  26  32 

3648 

36    4  22 

3633 

1 

Spica 

W. 

22  29  15 

9634 

24    738 

3614 

25  46  14 

9604 

27  25    3 

3606 

Antares 

E. 

23  49  48 

3800 

22  15  20 

3818 

20  41  15 

3841 

19    7  41 

3874 

a  Aquilfl? 

E. 

77  33  20 

8061 

76    4  10 

8047 

74  34  56 

8044 
3103 

73    5  38 

8043 

1 

Fomalhaat 

E. 

106  12  28 

8186 

104  45    2 

8119 

103  17  15 

101  49    8 

3067 

i   23 

Regulus 

W. 

89  35  45 

3S71 

91  15  20 

9063 

92  55    7 

9664 

94  35    5 

3646 

Saturn 

W. 

44  18    8 

3671 

45  57  43 

3060 

47  37  33 

2560 

49  17  37 

3640 

- 

Spica 

W. 

35  42  17 

3560 

37  22  21 

3541 

.39    2  37 

3633 

40  43    4 

3535 

a  Aqnil® 

E. 

65  39    8 

806^ 

64  10    0 

8006 

62  40  59 

8066 

61  12    7 

8074 

FomaIhac(t 

E. 

94  24  16 

8094 

92  54  33 

1014 

91  24  38 

8006 

89  54  31 

3997 

1 
I 

Mars 

E. 

97    922 

3883 

95  35  36 

3833 

94    1  38 

9815, 

92  27  29 

3806 

I 

1 
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u 

star's  Name 

P.L. 

P.L. 

P.L, 

PL. 

and 

Noon. 

of 

m^' 

of 

Vlh. 

or 

IXh* 

of 

o  5 

'  p 
24 

Podaon. 

DifL 

Diff. 

Die 

Wtt 

Regulus 

W. 

9d^l^ll 

2A38 

9^55(3^ 

3630 

99°  36'    ^ 

saaa 

lOl^'lO  4^ 

3519   ! 

Saturn 

W. 

50  57  55 

SA80 

52  38  27 

3630 

54  19  12 

3311 

56    0  10 

^saoa 

Spica 

w. 

42  23  43 

2617 

44    4  33 

3606 

45  45  35 

3600 

47  26  48 

349a 

a  Aqnilffi 

E. 

59  43  26 

3086 

58  14  59 

3099 

56  46  48 

3114 

55  IB  ,S5 

Km 

Fomalhaut 

E. 

88  24  14 

3969 

86  53  48 

3983 

85  23  14 

2977 

m  59  3:1 

*97S 

Mars 

E. 

90  53    8 

2797 

89  18  36 

3768 

87  43  59 

^J779 

m  8  57 

3773 

a  Pegasi 

E. 

105  51  37 

2676 

104  14  27 

3667 

102  37    3 

36*7 

100  59  25 

^ 

25 

Saturn 

W. 

64  28    0 

3461 

66  10    8 

3463 

67  52  27 

^440 

69  34  56 

243e 

Spica 

W. 

55  55  28 

3466 

57  37  43 

3449 

59  20    S 

2442 

61     2  43 

M6, 

Jupiter 
a  Aquilsa 

W. 

22  49  32 

2433 

24  32  36 

3416 

26  15  50 

fl40H 

27  50  14 

9401 

E. 

48    6    6 

8370 

46  41  19 

3811 

45  17  20 

33SS 

43  H  13 

^06  \ 

Fomalhaut 

E. 

76  18    4 

2964 

74  47    6 

3966 

73  16    M 

aseft 

71  45  16 

aP71 

Mars 

E. 

78  n  50 

2734 

76  35  55 

3737 

74  59  51 

imtf 

73  m  37 

a7it 

a  Pegasi 

E. 

92  48  17 

2607 

91    9  31 

3699 

89  30  34 

vm 

87  51  28 

26M 

Sun 

E. 

137  44    8 

3779 

136    9  12 

2771 

134  34    6 

27G3 

132  58  50 

^«|! 

26 

Saturn 

W. 

78    9  52 

3406 

79  53  19 

3S99 

81  36  5.1 

^J3i3 

^  20  40 

t3S7 

Spica 

W. 

69  37  56 

2403 

71  21  26 

3398 

73    5    4 

2391 

74  48  51 

338* 

Jupiter 

W. 

36  38  38 

2366 

38  22  59 

3363 

40    7  28 

2356 

41  59    6 

aaso 

Antares 

W. 

24  52  21 

2646 

26  32  30 

2636 

28  13    \f 

:       2*0.-1 

21*  54  15 

34ff! 

Fomalhaut 

E. 

64  12  34 

8013 

62  42  36 

3036 

61  12  54 

3040 

50  43  31 

aoM 

Mars 

E. 

65  20  23 

3663 

63*43  20 

3678 

62    6  10 

2673 

m  28  53 

3<M7 

a  Pegasi 

E. 

79  33  58 

2669 

77  54    7 

3666 

76  14  11 

asM 

74  34  10 

2^50 

Venus 

E. 

103    1  23 

2831 

101  27  23 

3814 

99  53  13 

IteOT 

98  18  54 

3df)l 

Sun 

E. 

125    0    6 

3731 

123  23  54 

3714 

121  47  3n 

2707 

120  11     3 

3rm 

27 

Saturn 

W. 

92    1  31 

3369 

93  46    5 

3864 

95  30  46 

2349 

97  15  34 

2144 

Spica 

W. 

83  29  50 

3367 

85  14  26 

3363 

86  59    9 

S34» 

m  43  a> 

3442 

Jupiter 

W. 

50  37  20 

3333 

52  22  47 

2817 

54    8  99 

2311 

55  54  5 

3307 

Antares 

W. 

38  25    6 

3434 

40    8    7 

3413 

41  51  23 

a4i(Mi 

4334  51 

23M 

Mars 

E. 

52  20  52 

3646 

50  42  59 

3643 

49    5    9 

3636 

47  27    0 

S^^T 

Fomalhaut 

E. 

52  23    4 

3188 

50  56  41 

3236 

49  31    2 

S3fl7 

48    6  19 

33  H 

a  Pegasi 

E. 

66  13  12 

3640 

64  32  55 

3640 

62  52  38 

^&il 

61  19  29 

3*4* 

Venus 

E. 

90  25  12 

3769 

88  50    3 

3763 

87  14  47 

2737 

85  ;fi*  23 

27^1 

Sun 

E. 

112    6  27 

2671 

110  ^    8 

3666 

108  51  41 

asfio 

107  14     7 

9&M 

28 

Spica 

W. 

97  30    0 

2818 

99  15  33 

3314 

101     1  12 

5309 

109  46  58 

3S0& 

Jupiter 

W. 

64  44  26 

3283 

66  30  51 

3378 

68  17  2:^ 

3374 

70     4     1 

3f70 

Antares 

W. 

52  15    5 

2369 

53  59  38 

3363 

55  44  21 

3JH7 

57  29  12 

aaii 

Mars 

E. 

39  16  11 

3631 

37  37  58 

3633 

35  59  40 

3634 

34  21  37 

3«a« 

a  Pegasi 

E. 

52  51  58 

3664 

51  12  14 

2673 

49  32  49 

a68,i 

47  5;?  23 

2Stt9 

Venus 

E. 

77  40  33 

3736 

76    4  26 

3730 

74  28  13 

37ie 

79  51  54 

27tO    1 

Sun 

E. 

99    4  25 

9636 

97  26    8 

2634 

95  47  45 

^IB 

Ol    9  15 

9614 

29 

Jupiter 

W. 

78  58  43 

3260 

80  45  56 

3346 

82  33  15 

2243 

84  20  39 

32» 

Antares 

W. 

66  15  23 

3817 

68    0  58 

3812 

69  46  40 

33W 

71  32  28 

2304 

a  Pegasi 

E. 

39  41  42 

3688 

38    4  46 

3718 

36  28  3(1 

2753 

34  53    0 

^ 

Venus 

E. 

64  48  48 

3690 

63  11  55 

3687 

61  34  57 

268,1 

5i>  57  54 

^ 

Sun 

E. 

85  55  14 

3893 

84  16    9 

3686 

82  36  r^S 

3Aaa 

80  57  42 

£563 

30 

Antares 

W. 

80  22  47 

3268 

82    9    4 

3386 

83  55  25 

33S3 

85  41  49 

03^1    J 

a  AquilsB 

W. 

35  42  50 

3668 

36  59  50 

3671 

38  18  56 

S4S& 

30  3JJ  55 

1379 

Venus 

E. 

51  51  39 

3666 

50  14  14 

3666 

48  36  47 

2663 

46  59  18 

3663 

Sun 

E. 

72  40  15 

3666 

71     0  33 

3564 

69  20  48 

i«fl 

67  41    0 

iiiS 

■  V 


XVIII. 


APRIL,    1864. 


73 


11 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Star's  Naias 

p.  L. 

p.  L. 

p.  L. 

P.L. 

eg 

SDd 

Midnight. 

of 

XVI*. 

of 

XVIIIh. 

of 

XXP^ 

of 

Poflidon. 

Dili. 

Dill. 

Dill. 

Difl. 

24 

Begulus 

\V. 

102°  5^4^ 

2fi07 

104°  3^  4^ 

2501 

106°  19'  5^ 

2494 

108°   l'  1# 

9487 

Saturn 

W. 

57  41  20 

3493 

59  22  43 

2485 

61    4  17 

2477 

62  46    3 

3469 

Spica 

w. 

49    8  11 

946^ 

50  49  45 

2478 

52  31  29 

2471 

54  13  23 

3463 

a  Aquils 

E. 

53  51  24 

Sld3 

52  24  18 

3176 

50  57  40 

3204 

49  31  35 

8334 

Fomalhaut 

E. 

82  21  46 

3969 

80  50  54 

2966 

79  19  59 

2965 

77  49    2 

3964 

IVIars 

E. 

84  33  52 

2764 

82  58  37 

2766 

81  23  11 

2748 

79  47  35 

9741 

aPegasi 

E. 

99  21  35 

9688 

97  43  32 

2630 

96    5  18 

9693 

94  26  53 

9614 

25 

Saturn 

W. 

71  17  36 

2431 

73    0  26 

2425 

74  43  25 

9418 

76  26  34 

3419 

Spica 

W. 

62  45  27 

2429 

64  28  20 

2422 

66  11  23 

9416 

67  54  35 

9410 

Jupiter 
a  Aquilae 

W. 

29  42  48 

239-1 

31  26  32 

2387 

33  10  25 

2381 

34  54  27 

9875 

E. 

42  32    6 

3467 

41  11    5 

3535 

39  51  20 

3613 

38  33    0 

8702 

Fomalhaut 

E. 

70  14  27 

2976 

68  43  44 

2983 

67  13  10 

2991 

65  42  46 

8001 

Mars 

E. 

71  47  15 

2707 

70  10  44 

2701 

68  34    5 

2695 

m  57  18 

9689 

aPcgasi 

E. 

86  12  14 

2560 

84  32  51 

2574 

82  53  21 

2569 

81  13  43 

3664 

Sun 

E. 

131  23  24 

2748 

129  47  48 

2741 

128  12    3 

2735 

126  36    9 

9738 

2^ 

Saturn 

W. 

85    434 

2881 

86  48  36 

2875 

88  32  47 

2870 

90  17    5 

3364 

Spica 

W. 

76  32  46 

2880 

78  16  50 

2874 

80    1    2 

9868 

81  45  22 

9863 

Jupiter 

W. 

43  36  52 

2344 

45  21  47 

2839 

47    6  50 

2333 

48  52    1 

9338 

Autares 

W. 

31  35  46 

2472 

33  17  39 

2468 

34  59  51 

2446 

36  42  20 

9434 

Fomalhaut 

E. 

58  14  30 

8078 

56  45  54 

8101 

55  17  45 

3126 

53  50    7 

8155 

Mars 

E. 

58  51  29 

2663 

57  13  59 

2657 

55  36  22 

2654 

53  58  40 

9649 

aPegasi 

E. 

72  54    5 

2ff46 

71  13  56 

12543 

69  33  43 

2542 

67  53  28 

3541 

Venus 

E. 

96  44  27 

2794 

95    9  51 

2787 

93  35    6 

3781 

92    0  13 

3775 

Sun 

E. 

118  34  24 

2605 

116  57  37 

2689 

115  20  42 

3682 

113  43  38 

2677 

27 

Saturn 

W. 

99    029 

2839 

100  45  31 

2335 

102  30  39 

9831 

104  15  54 

3896 

Spica 

W. 

90  28  57 

2837 

92  14    2 

2833 

93  59  14 

9827 

95  44  34 

9322 

Jupiter 

W. 

57  39  55 

2802 

59  25  52 

3297 

61  11  56 

2991 

62  58    8 

2287 

An  tares 

W. 

45  18  32 

2368 

47    2  24 

2380 

48  46  27 

9873 

50  30  41 

9366 

Mars 

E. 

45  48  55 

2635 

44  10  47 

2632 

42  32  36 

9632 

40  54  24 

2631 

Fomalhaut 

E. 

46  42  17 

3367 

45  19  23 

3428 

43  57  38 

8496 

4237    9 

8572 

a  Pcgasi 

E. 

5932    8 

2645 

57  51  57 

2548 

56  11  51 

2553 

54  31  51 

2568 

Venus 

E. 

84    3  51 

2746 

82  28  12 

2741 

80  52  26 

2736 

79  16  33 

2780 

Sun 

E. 

105  36  25 

2649 

103  58  36 

2643 

102  20  39 

2638 

100  42  35 

3638 

28 

Spica 

W. 

104  32  50 

2801 

106  18  48 

3297 

108    4  52 

2294 

109  51    1 

9289 

Jupiter 

W. 

71  50  45 

2S65 

73  37  36 

2261 

75  24  33 

2258 

77  11  35 

2253 

Antares 

W. 

59  14  11 

2836 

60  59  18 

2831 

62  44  32 

2326 

64  29  54 

2821 

Mars 

E. 

32  43  33 

2641 

31    5  34 

2646 

29  27  42 

2655 

27  50    1 

2666 

a  Pcgasi 

E. 

46  14  19 

2607 

44  35  34 

2623 

42  57  10 

2641 

41  19  11 

3663 

Venus 

E. 

71  15  28 

2706 

69  38  56 

2702 

68    2  19 

2698 

66  25  36 

9694 

Sun 

E. 

92  30  39 

2610 

90  51  57 

2604 

89  13    8 

2601 

87  34  14 

2596 

529 

Jupiter 

W. 

86    8    8 

2236 

87  55  42 

3233 

89  43  20 

2231 

91  31    2 

3328 

Antares 

W. 

73  18  22 

2800 

75    4  21 

2297 

76  50  25 

3394 

78  36  34 

3291 

.a  Pegasi 

E. 

33  18  23 

2842 

31  44  50 

3899 

30  12  30 

2967 

28  41  36 

3050 

Venus 

E. 

58  20  47 

2676 

56  43  35 

9674 

55    6  20 

2671 

53  29    1 

2669 

Son 

E. 

79  18  22 

2578 

77  38  57 

2674 

75  59  27 

3572 

74  19  53 

2569 

30 

Antares 

W. 

87  28  16 

2280 

89  14  45 

9278 

91    1  17 

3277 

92  47  50 

2276 

a  Aquilse 

W. 

41    2  36 

3296 

42  26  50 

^26 

43  52  28 

3164 

45  19  20 

810d 

Venus 

E. 

45  21  47 

2660 

43  44  15 

9660 

42    6  41 

3660 

40  29    8 

3661   1 
9563 

i 

Sun 

E. 

66    1    9 

2558 

64  21  16 

2556 

62  41  20 

2555 

61     1  23 

:1 
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AT 

GREENWICH  APPARENT  NOON. 

1 

THE   SUN'S 

i 

1 

8 
1 

j   of  the 
tbe 

EqnAtiiiQDr 

lubtracad 

from 
Apparent 

Itm  for 
Ihoar. 

Apparent 

Right  AMMUiOD. 

IMff.tor 
Ihoar. 

DecliDfttkm. 

Dlff.ibr 
Ihoor. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h      m      8 

2  35  34.40 
2  39  23.94 
2  43  14.05 

9.553 
9.576 
9.600 

N.15°  14  20*11 
15  32  13.4 
15  49  51.5 

45^04 
44.41 
43.76 

15  5^i'01 
15  53.77 
15  53.34 

06.10 
66.18 
66.26 

m      f 

3     4.96 
3  1K98 
3  18.41 

0.303 
0.2^ 

Wed. 
Thur. 
Fri: 

4 
5 
6 

2  47     4.72 
2  50  55.95 
2  54  47.76 

9.623 
9.647 
9.670 

16    7  13.9 
16  24  20.4 
16  41  10.6 

43.10 
42.43 
41.74 

15  53.31 
15  53.08 
15  52.86 

66.34 

fi6.42 
66.50 

3  24.27 
3  29.57 
3  34.31 

0.«33 
0.2Ot> 

a.iB6 

Sat. 

Sun. 

Mon. 

7 
8 
9 

2  58  40.14 

3  2  33.09 
3    6  26.59 

9.694 
9.717 
9.741 

16  57  44.0 

17  14    0.6 
17  29  59.8 

41.04 
40.33 
39.60 

15  52.64 
15  b2A2 
15  52.21 

66.58 
66,66 
66,74 

3  38.48 
3  42,08 
3  45.12 

0.169 
0.139 
0-119 

Tues. 
Wed. 
Thur. 

10 
11 
12 

3  10  20.66 
3  14  15.29 
3  18  10.49 

9.764 
9.788 
9.811 

17  45  41.6 

18  1     5.6 
18  16  11.3 

38.87 
38.12 
37.36 

15  52.00 
15  5L80 
15  5L60 

66.83 
66.92 

67.00 

3  47.59 
3  49.50 
3  50.87 

O.Ofl2 
0.063  [ 
0.045  j 

Fri. 
Sat, 
Sun. 

13 
14 
15 

3  22     6.25 
3  26    2.56 
3  29  59.42 

9.835 

9.858 
9.881 

18  30  58.6 
18  45  27.3 
18  59  37.1 

36.58 
35.80 
35.00 

15  51.40 
15  51 />0 
15  51.00 

67.08 
67.16 
67.24 

3  51.66 
3  51 M 
3  51.60 

0.021 
04)02 

0.025 

Mon. 
Tues. 
Wed. 

16 
17 

18 

3  33  56.83 
3  37  54.79 
3  41  53.29 

9.904 
9.027 
9.947 

19  13  27.5 

19  26  58.4 
19  40     9.5 

34.19 
33.37 
32.54 

15  50.82 
15  50.63 
15  50,15 

67.32 
67.40 

67.48 

3  50.74 
3  49.3-4 
3  47.39 

0.043 
0,070 
04)93  1 

Thur. 

Fri. 

Sat 

19 
20 
21 

3  45  52.34 
3  49  51.94 
3  53  52.08 

9.972 

9.994 

10.016 

19  53     0.6 

20  5  31.4 
20  17  41.7 

31.70 
30.85 
29.99 

15  50.27 
15  50.09 
15  49.92 

67.56 
67.63 
67.71 

3  44.90 
3  41.87 
3  38.31 

o.ns  ' 

0.138  ' 
0.16fl 

Sun. 
Mon. 
Tues. 

22 
23 
24 

3  57  52.75 

4  1  53.95 
4     5  55.68 

10.038 
10.060 
10.081 

20  29  31.3 
20  40  59.7 
20  52     6.8 

29.12 
28.24 
27.35 

15  49.75 
15  49.58 
15  49.41 

67.79 
67,R6 
67.93 

3  34.21 
3  29^7 
3  24.42 

0.182 

0.204 
0.226 

Wed. 
Thur. 
Fri. 

25 
26 

27 

4     9  57.92 
4  14     0.69 
4  18     3.95 

10.103 
10.124 
10.145 

21     2  52.5 
21  13  16.6 
21  23  18.8 

26.45 
25.55 
24.63 

15  49.24 
15  49.08 
15  48.92 

68.00 

(J8.07 
68.14 

3   18,74 
3  12,55 

3     5,87 

0.247 
O.aii'i 

1 

Sat 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

4  22    7.70 
4  26  11.93 
4  30  16.62 
4  34  21.76 

10.165 
10.185 
10.204 
10.222 

21  32  58.8 
21  42  16.5 
21  51  11.7 
21  59  44.2 

23.70 
22.77 
21.83 
20.87 

15  48.76 
15  48.61 
15  48.46 
15  48.32 

68.21 
68.27 
68.33 
68.39 

2  58.69 
2  51.04 
2  42.93 
2  34.38 

1 
0.30!> 
0.3^5. 
0.347! 
0.365 

Wed. 

32 

4  38  27.32 

10.239 

N.22    7  53.7 

19.91 

15  48.18 

68.44 

2  25.41 

o.3ea 

N 

QTM.- 

.|leanTlm«ofthe 

Semidlajiu 

iter  paaeing  wmy  be  f 

oundbyi 

mfatruthiff  (k.lS  twrn  ih 

r9]d«nAlI%s». 
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AT   GREENWICH  MEAN 

NOON. 

THE   i 

SUN'S 

t 

1 

1 

Equation  of 
Time, 
Utbe 
added  to 
Mean 
Time 

Diff.for 
Ihour. 

SideNal 
Time. 

Apparent 
BJght  Afloeosioii. 

IMff-for 
Ihoor. 

Apparent 
Declination. 

IMff.  for 
Ihoar. 

\  Sun. 
Mon. 
!  Taes. 

1 
2 
3 

2  35  34.89 
2  39  24.46 
2  43  14.58 

8 

9J553 
0.576 
9.600 

N.15°  14  22I4 
15  32  15.8 
15  49  54.0 

45!!o4 
44.41 
43.76 

S     5.00 
3  12.03 
3  18.42 

0.303 
0.280 
0.256 

2''38  39".89 
2  42  36.44 
2  46  33.00 

Wed. 

1  Thur. 
Fri. 

4 
5 
6 

2  47     5.27 
2  50  56.53 
2  54  48.34 

9.623 
9.647 
9.670 

16     7  16.4 
16  24  22.9 
16  41   13.1 

43.10 
42.43 
41.74 

3  24.28 
3  29.58 
3  34.32 

0.233 
0.209 
0.186 

2  50  29.55 
2  54  26.11 
2  58  22.66 

Sat. 

SUH. 

Mon. 

7 
8 
9 

2  58  40.73 

3  2  33.69 
3     6  27.20 

9.694 
9.717 
9.741 

16  57  46.5 

17  14     3.1 
17  30    2.3 

41.04 
40.33 
39.60 

3  38.49 
3  42.08 
3  45.13 

0.162 
0.139 
0.115 

3     2  19.22 
3     6  15.77 
3  10  12.33 

Toes. 
Wed. 
Thur. 

10 
11 
12 

3  10  21.28 
3  14  15.92 
3  18  11.12 

9.764 

9.788 
9.811 

17  45  44.0 

18  1     8.0 
18  16  13.7 

38.87 
38.12 
^7.36 

3  47.60 
3  49.51 
3  50.87 

0.092 
0.068 
0.045 

3  14     8.88 
3  18     5.43 
3  22     1.99  1 

Fri. 

I  Sat 
!  Sun. 

13 
14 
15 

3  22    6.89 
3  26     3.20 
3  30     0.06 

9.835 
9.858 
9.881 

18  31     1.0 
18  45  29.6 
18  59  39.3 

36.58 
35.80 
36.00 

3  51.66 
3  51.90 
3  51.60 

0.021 
0.002 
0.085 

3  25  58.55 
3  29  55.10  ■ 
3  33  51.66 

Mon. 
Tues. 
Wed. 

16 
17 

18 

3  33  57.47 
3  37  55.43 
3  41  53.93 

9.904 
9.927 
9.940 

19  13  29.7 
19  27     0.6 
19  40  11.6 

34.19 
33.37 
32.54 

3  50.74 
3  49.34 
3  47.39 

0.048 
0.070 
0.093 

3  37  48.21  1 
3  41  44.77 
3  45  41.32 

Thur. 
;  Fri. 
Sat. 

19 
20 
21 

3  45  52.97 
3  49  52.56 
3  53  52.69 

9.972 

9.994 

10.016 

19  53    2.6 

20  5  33.3 
20  17  43.6 

31.70 
30.85 
29.99 

3  44.91 
3  41.87 
3  38.30 

0.115 
0.138 
0.160 

3  49  37.88 
3  53  34.43 
3  57  30.99 

Sun. 
Mon. 
Tues. 

22 
23 
24 

3  57  53.35 

4  1  54.54 
4     5  56.25 

10.038 
10.060 
10.081 

20  29  33.1 
20  41     1.4 
20  52     8.4 

29.12 
28.24 
27.35 

3  34.20 
3  29.56 
3  24.41 

0.182 
0.204 
0.226 

4     1  27.55 
4     5  24.10 
4     9  20.66 

Wed. 
Thnr. 
Fri. 

25 
26 
27 

4     9  58.48 
4  14     1.23 
4  18     4.47 

10.103 
10.124 
10.145 

21     2  54.0 
21  13  18.0 
21  23  20.1 

26.45 
25.55 
24.63 

3  18.73 
3  12.54 
3     5.86 

0.247 
0.268 
0.289 

4  13  17.21 
4  17  13.77 
4  21  10.33 

Sat. 
Sun. 
Mon. 
Toes. 

28 
29 
30 
31 

4  22    8.20 
4  26  12.41 
4  30  17.08 
4  34  22.19 

10.165 
10.185 
10.204 
10.292 

21  33     0.0 
21  42  17.6 
21  51   12.7 
21  59  45.1 

23.70 
22.77 
21.83 

20.87 

2  58.68 
2  51.03 
2  42.92 
2  34.36 

0.309 
0.328 
0.347 
0.365 

4  25    6.88 
4  29     3.44 
4  33     0.00 
4  36  56.55 

Wed. 

22 

4  38  27.72 

10.239 

N.22    7  54.5 

19.91 

2  25.39 

0.382 

4  40  53.11 

s 

rom.~ThaSMnkUaB 

Ml«rfixrttfa 

Ml  Noon  may  be  Miiimed  the 

Bune  as  thae  for  Apparon( 

Woon- 

\ 
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III. 


AT  GREENWICH  MEAN  NOON. 


I 
I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


122 
123 
124 

125 
126 
127 

128 
129 
130 

131 
132 
133 

134 
135 
136 

137 
138 
139 

140 
141 
142 

143 
144 
145 

146 
147 
148 

149 
150 
151 
152 

153 


THE  SUN'S 
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5 

11  47  51.82 

1.9071 

3    5  58.9 

10.449 

6 

10  19  35.31 

1.8699 

4  59  48.5 

10.011 

6 

11  49  46.30 

IJW99 

3  16  25.7 

10.444 

7 

10  21  27.44 

1.8688 

4  49  47J2 

10.033 

7 

11  51  40.92 

1.9113 

3  26  52.2 

10.488 

B 

10  23  19.56 

1.8685 

4  39  44.6 

10.055 

8 

11  53  35.67 

1.9135 

3  37  18.2 

10.431 

9 

10  25  11.66 

1.8683 

4  29  40.6 

10.077 

9 

11  55  30.55 

1.9158 

3  47  43.8 

10.423 

10 

10  27    3.74 

1.8679 

4  19  35.4 

10.096 

10 

11  57  25.58 

1.9182 

3  58    8.9 

10.415 

11 

10  28  55.81 

i.86n 

4    9  28.9 

10.118 

11 

11  59  20.75 

1.9307 

4    8  33.5 

10.406 

12 

10  30  47.87 

1.8675 

3  59  21.2 

10.137 

12 

12    I  16.05 

1.9333 

4  18  57.7 

10.897 

1    13 

10  32  39.91 

1.8673 

3  49  12.5 

10.196 

13 

12    3  11.52 

1.9367 

4  29  21.2 

10.387 

1  14 

10  34  31.95 

•    1.8672 

3  39    2.6 

10.174 

14 

12    5    7.14 

1.9383 

4  39  44.1 

10.370 

15 

10  36  23.99 

1.8673 

3  28  51.6 

10.193 

15 

12    7    2.90 

1.9807 

4  50    6.4 

10.865 

16 

10  38  16.02 

1.8673 

3  18  39.6 

10.309 

16 

12    8  58.83 

1.9333 

5    0  27i) 

10.353 

17 

10  40    8.07 

1.8674 

3    8  26.6 

10.325 

17 

12  10  54.91 

1.9360 

5  10  48.7 

10.840 

18 

10  42    0.12 

1.8675 

2  58  12.6 

10.341 

18 

12  12  51.15 

1.9887 

5  21    8.8 

10.337 

1  19 

10  43  52.17 

1.86T7 

2  47  57.7 

10.957 

19 

12  14  47.56 

1.9415 

5  31  28.0 

lOJIlS 

20 
21 

10  45  44.25 

1.8680 

2  37  41.8 

10.373 

20 

12  16  44.14 

1.9443 

5  41  46.3 

10.398 

10  47  36.34 

1.8688 

2  27  25.0 

10.287 

21 

12  18  40.88 

1.9471 

5  52    3.7 

10.382 

V^ 

10  49  28.45 

1.8687 

2  17    7.3 

10.303 

22 

12  20  37.78 

1.9500 

6    2  20.1 

10.266 

, 

V2a 

10  51  20.59 
10  53  12.75 

1.8691 

2    6  48.8 

10.310 

23 

12  22  34.87 

1.9590 

6  12  35.5 

10.249    \l 

k 

1.8696 

N.  1  56  29.4 

10.339^ 

24 

12  24  32.16 

1.9561 

S.  6  22  49.9 

10.381  j\ 

11 


82 


MAY^    1S64. 


IX. 


GREENWICH  MEAN  TIME* 

tiii«  MOOK'S  hiGfit  Ascension  Am>  t)i5CLiKATlo». 

Hoot. 

Bight  AMMMkli. 

Dur. 

forldi. 

Diff. 
forlm. 

Boar. 

Bight  iMearfott. 

Dtf. 

fbrlm. 

— 

no. 

fbrlm. 

TUfiSDAt   17. 

THCRSDAY   19. 

0 

12'24"3SLl6 

1J661 

S.  ^  2d  4^.9 

io!9ii 

0 

h    m     I 

14    2  47.71 

• 

9.1697 

S.1^5y  l5.6 

M 

6.8*4 

1 

12  26  29.62 

l.»fiM 

6  33    3.2 

10.911 

1 

14    4  57.02 

9.167* 

14    5  34.9 

6.990 

2 

12  28  27.27 

1.909* 

6  43  15.3 

10.191 

2 

14    7    6.62 

9.1094 

14  13  50.3 

6.9M 

3 

12  30  25.12 

l.96ftt 

6  53  26.1 

10.171 

3 

14    9  16.51 

9.ivr* 

14  22    1.9 

6.  Mi 

4 

12  32  23.16 

l.M8» 

7    3  35.7 

10.100 

4 

14  11  96.70 

d.1799 

14  30    9.6 

6um 

5 

12  34  21.% 

IJWM 

7  13  44.0 

10.199 

5 

14  13  37.18 

9.1771 

14  38  13.4 

tjm  \ 

6 

12  36  19.82 

hmu 

7  23  51.1 

10.107 

6 

14  15  47.95 

9.18S0 

14  46  13J2 

IMi 

7 

12  38  18.46 

1.^8* 

7  33  66.7 

10.0*4 

7 

14  17  59.02 

9.1070 

14  54    8.8 

t.894 

8 

12  40  17.30 

1.9m* 

7  44    1.0 

16JA0 

8 

14  20  10.39 

9.1919 

15    2    0.3 

t.894  1 

9 

12  42  16.33 

1.96«t 

7  54    3.8 

10.086 

9 

14  22  22.05 

9.1909 

15    9  47.7 

T.708  1 

10 

12  44  15.58 

1.9S0t 

8    4    5.1 

lOJm 

10 

14  24  34.01 

9.9019 

15  17  30.6 

t.«61 

11 

12  46  15.04 

1.0996 

8  14    4.7 

9.901 

11 

14  26  46.27 

9.9008 

15  25    9J2 

1.607 

12 

12  48  14.72 

1.9964 

8  24    2.8 

9.968 

12 

14  28  56.84 

f.9118 

15  32  43.4 

t.6t* 

13 

12  50  14.62 

94)001 

8  33  59.1 

9.998 

13 

14  31  11.70 

9.9106 

15  40  13.1 

t-4eT 

14 

12  52  14.74 

9.0000 

8  43  53.7 

9.890 

14 

14  33  24.86 

9.9916 

15  47  38i8 

tJ61 

15 

12  54  15.08 

lUNTTO 

8  63  46.5 

9.800 

15 

14  35  38.32 

9.9906 

15  54  58.7 

7.804  1 

16 

12  56  15.65 

10114 

9    3  37.4 

9.880 

16. 

14  37  92.08 

9.9816 

16    2  14.5 

tjm 

17 

12  58  16.45 

ftjom 

9  13  26.5 

9.80* 

17 

14  40    6.14 

9.986^ 

16    9  25.6 

t.i«* 

18 

13    0  17.48 

9^191 

9  23  13.8 

9.770 

18 

14  42  20.49 

9.941^ 

16  16  92.0 

74M 

19 

13    2  18.75 

*tM^ 

9  32  59.0 

9.787 

19 

14  44  35.14 

9.940^ 

16  28  33.4 

6.964  , 

ao 

13    4  20.25 

9.0970 

9  42  42.2 

9.708 

20 

14  46  50.09 

9.9*17 

16  30  29.^ 

6.909! 

21 

13    6  21.99 

9.0010 

9  52  23.3 

9.808 

21 

14  49    5.34 

9.900V 

16  37  21.5 

6.816  1 

22 

13    8  23.98 

9.0801 

10    2    2.2 

9.001 

22 

14  51  20.90 

9.961^ 

16  44    8.0 

6.76*  ' 

23 

13  10  26JI1 
WED 

S.10  1138i> 

AT  ia 

9.9M 

23 

14  53  36.75 

JDAY 

S.  1^60  49-3 
20. 

6.0M  . 

0 

13  12  28.fJ9 

9.(y43S 

s.10  21  13.5 

9.066 

0  1 

14  55  52.68 

«9.97lk 

S.16  57  25J5 

6.8*6 

1 

13  14  31.42 

9.^47* 

10  30  45.6 

9.617 

1 

14  58    9.31 

9.976* 

17    3  56J3 

6.470 

2 

13  16  34.40 

9.00lt 

10  40  15.4 

9.477 

2 

15    0  26.03 

9.3819 

17  10  21.8 

6.9*3 

3 

13  18  37.63 

9.0000 

10  49  42.8 

9.486 

3 

15    2  43.05 

9.9801 

17  16  42.0 

6.9»3  ' 

4 

13  20  41.12 

9.000* 

10  50    7.6 

9.804 

4 

15    5    0.36 

9.#lO 

17  22  56.B 

6.901  i 

5 

13  22  44.87 

9.0040 

11    8  29.9 

9.861 

5 

15    7  17.96 

9.996* 

17  29    6.1 

6.106 

6 

13  24  48.87 

9.0009 

11  17  49.8 

9.8*7 

6 

15    9  35.86 

9.8007 

17  36    9i) 

MU  ! 

7 

13  26  53.14 

9.078* 

11  27    6.9 

9.203 

7 

15  11  54.05 

9.806* 

17  41    7.9 

6.9G0 

8 

13  28  57.67 

9.077* 

11  36  21.3 

9.917 

8 

15  14  12.52 

9.810k 

17-47    0.2 

iJBdS 

9 

13  31    2.47 

9.009* 

11  45  33.0 

9.170 

9 

15  16  31.27 

9.8160 

17  52  46.9 

6.799  ' 

10 

13  33    7.64 

9.00fft 

11  54  41.8 

9.198 

10 

15  18  50.31 

9.8197 

17  58  27.8 

6.689  : 

11 

13  35  12.88 

9.0919 

12    3  47.7 

9.074 

11 

15  21    9.63 

9.894B 

18    4    2.7 

6.66* 

12 

13  37  18.49 

*.0967 

12  12  50.7 

9.094 

12 

15  23  29.23 

9J989 

18    9  31.6 

6.46*  1 

13 

13  39  24.38 

9.100* 

12  21  60.6 

S.974 

13 

15  25  49.10 

9.8*8* 

18  14  54.5 

6.SS* 

14 

13  41  30.54 

9.1049 

12  30  47.5 

S.99* 

14 

15  28    9.25 

9.8861 

18  20  11.4 

6.961 

15 

13  43  36.97 

9.1090 

12  39  41.3 

0.871 

15 

15  30  29.67 

9.8490 

18  25  22.3 

*.196 

16 

13  45  43.69 

9.114* 

12  48  31.8 

6.817 

16 

15  32  50.36 

9.*471 

18  30  26.9 

*U19* 

17 

13  47  50.69 

«.119() 

12  57  19.2 

6.70* 

17 

15  35  11.32 

9.S61* 

18  35  25J3 

4.991  j 

18 

13  49  57.97 

9.19*7 

13    6    3.4 

6.708 

18 

15  37  32.55 

9.8600 

18  40  17.4 

4.8M 

19 

13  52    6.54 

9.1980 

13  14  44.1 

6.009 

19 

15  39  54.04 

9.0004 

18  45    8.1 

4.7M  ! 

20 

13  54  13.39 

9.188* 

13  23  U1.4 

6.694 

20 

15  42  15.79 

9.0647 

18  49  42.5 

4.00* : 

21 

13  56  21.53 

9.1901 

13  31  55.5 

6.680 

21 

15  44  37.81 

9JO0* 

18  54  15.5 

4.460 

22 

13  58  29.97 

9.14*0 

13  40  25.9 

8.470 

22 

15  47    0.07 

9.*7*9 

.  18  68  41.9 

4JS7 

23 

14    0  38.70 

9.1478 

13  48  52.6 

8.410 

23 

15  49  22.59 

9Jf77* 

19    3    1.8 

ijam 

24 

14    2  47.71 

9.1M7 

8.13  57  15.6 

8.364 

24 

15  51  45.36 

9.*014 

S.19    7  15.2 

4.167 

X. 
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^3 


GREENWICH  MEAN  TIME. 

THB  KOOlf' 8  BIGHT  ASCENSION  AND  DECLINATION. 

Hov. 

sts. 

fiarlm. 

put. 

forlm. 

«. 

BUt 
Ibrlm. 

Dur. 

forlm. 

SAT 

UKDA 

Y  21. 

MONDAY  aa 

0 

15  51  45.36 

B 
34814 

S.l^  i  1^2 

4.167 

0 

km* 

17  49  29.18 

■ 

9*4938 

S.20    ^40.6 

If 
1.861 

1 

15  54    8;J7 

S.8Mfi 

19  11  21.7 

4i)54 

1 

17  51  58.75 

3.4980 

20    4  45.0 

1.993 

2 

15  56  31^ 

UMM 

19  15  21.5 

8.941 

2 

17  64  28.33 

90980 

20    2  41.5 

3.134 

3 

15  58  55.11 

%MU 

19  19  14.6 

3.838 

3 

17  66  57.92 

3.4980 

20    0  30.0 

3.256 

4 

16    1  18^ 

IkMn 

19  23    0.9 

8.714 

4 

17  69  27.50 

3.4980 

19  58  10.7 

3.868 

5 

16    3  42.79 

SMOll 

19  26  40.3 

zjm 

5 

18    1  57.67 

3.4999 

19  55  43.5 

3.5S0 

6 

16    6    6J^ 

S.4M9 

19  30  12.8 

8.483 

6 

18    4  26.63 

8.4937 

19  63    8.3 

3.652 

7 

16    8  3i;J8 

%.4»n 

19  33  38.3 

8.867 

7 

18    6  66.17 

8.4934 

J9  50  25.3 

3.783 

8 

16  10  56j01 

2.4194 

19  36  56.8 

8.350 

8 

18    9  25.69 

3U919 

19  47  34.4 

3.914 

9 

16  13  20-85 

9A190 

19  40    8.3 

8.183 

9 

18  11  55.20 

3.4913 

19  44  35.7 

8XM6 

10 

16  15  45J91 

%AIU 

19  43  12.6 

ZJOU 

10 

18  14  24.65 

9.4906 

19  41  29.2 

8.175 

1  11 

16  18  11.18 

9.4S99 

19  46    9.a 

3.694 

11 

18  16  54.06 

9.4699 

19  38  14.8 

8.805 

1  13 

16  20  36j65 

11.4883 

19  49    0.0 

3.778 

12 

18  19  23.43 

9.4601 

19  34  52.6 

8.484 

13 

16  23    2.32 

S.48B4 

19  51  42.7 

3.888 

13 

18  21  52.74 

3^1663 

19  31  22.8 

3.563 

J  14 

16  25  28.18 

8«4886 

19  54  18.S 

3.881 

14 

18  24  22.00 

9.4878 

19  27  45.2 

8.891 

1  15 

16  27  54i» 

9.4886 

19  56  46.6 

fuim 

15 

18  26  51.22 

9.4968 

19  23  69.9 

8.830 

16 

16  30  20.47 

1.4889 

19  69    7.4 

3.986 

16 

18  29  20.37 

3.4868 

19  20    6.9 

8.948 

1  17 

16  32  46-89 

9.4419 

20    1  20.8 

3.183 

17 

18  31  49.45 

3.4843 

19  16    6.2 

4.074 

IS 

16  35  13.49 

«.4448 

20    3  26.9 

3a»6 

18 

18  34  18.47 

9.4690 

19  11  58.0 

4.30O 

19 

16  37  40ii7 

9.4478 

20    5  25.4 

1.918 

19 

18  36  47.40 

9.4AI6 

19    7  42JJ 

4.838 

1  20 

16  40    7.21 

9.4894 

20    7  16.4 

1.787 

20 

18  39  16J25 

MODI 

19    3  18.8 

4.465 

21 

16  42  34.32 

9.4881 

20    8  59.9 

1.661 

21 

18  41  45.03 

9.4766 

18  58  47.7 

4Ji6l 

22 

16  45    1.50 

8.4887 

20  10  35.8 

1.685 

22 

18  44  13.71 

3.4770 

18  64    9.2 

4.706 

23 

16  47  29^1 
SU 

9.4893 

NDAl 

S.20  12    4.1 
'  22. 

1.406 

23 

18  46  42.30 
TUI 

3^164 

SSDAl 

9.18  49  23J55 

4^610 

0 

16  49  56.58 

9.4886 

$.20  13  24.8 

I.S81 

0 

18  49  10.79] 

9.4196 

S.  18  44  29.6 

4J58 

1 

16  52  24.28 

9.4089 

20  14  37.8 

1.154 

1 

18  51  39.17 

9.4791 

18  39  28.8 

54r76 

2 

16  54  62.12 

9.4883 

20  15  43.2 

1.036 

2 

18  54    7.44 

9.4788 

18  34  20.7 

5,196 

3 

16  57  20.10 

S.4974 

20  16  40.9 

0.807 

3 

18  56  35.61 

3.4085 

18  29    5,2 

6.818 

4 

16  59  48.22 

«.46e6 

20  17  30.8 

0.768 

4 

18  69    a66 

9.4086 

18  23  42.5 

5.489 

5 

17    2  16.45 

^715 

20  18  13.0 

0.888 

5 

19    1  3  J. 59 

3.4646 

18  18  12.6 

5.660 

6 

17    4  44.80 

9.4984 

20  18  47.4 

0.608 

6 

19    3  59.41 

9.4a»5 

18  12  35.4 

6.879 

7 

17    7  13.26 

8.4783 

20  19  14.0 

0.878 

7 

19    6  27.09 

9.4688 

18    6  51.1 

5.796 

8 

17    9  41.82 

9.4789 

20  19  32.8 

0.348 

8 

19    8  64.64 

9.4561 

18    0  59.7 

54»16 

9 

17  12  10.49 

9.4796 

20  19  43.8 

0.117 

9 

19  11  22.07 

%4M0 

17  55    IJJ 

6.088 

10 

17  14  39.24 

9.4890 

20  19  46.9 

04»18 

10 

19  13  49.35 

(uem 

17  48  55.8 

6.149 

11 

17  17   ao8 

S.4»16 

20  19  42.2 

0.144 

11 

19  16  16.50 

9.4A18 

17  42  4a4 

6.365 

12 

17  19  37.01 

4MS69 

20  19  29.6 

0.375 

12 

19  18  43.51 

9.4460 

17  36  24.1 

6.880 

13 

17  22    6.03 

4.4848 

20  19    91,1 

0U87 

13 

19  21  10.37 

3.4465 

17  29  67.9 

6.493 

14 

17  24  35.12 

4.4985 

20  18  40.7 

0.689 

14 

19  23  37.08 

3*4440 

17  23  25.0 

6.686 

15 

17  27    4.29 

9.4887 

20  18    4.5 

0.671 

15 

19  26    3.65 

3.4414 

17  16  45.3 

6.718 

16 

17  29  33.52 

9.407^ 

20  17  20.3 

0.804 

16 

19  28  30.05 

3^1888 

17    9  5a9 

6.839 

17 

17  32    2.81 

0.4698 

20  16  28.1 

0M6 

17 

19  30  56.30 

9.4803 

17    3    5.9 

6.989 

18 

17  34  32.17 

9.4697 

20  15  28.0 

1MB 

18 

19  33  22.40 

9.4886 

16  56    6.3 

7.048 

19 

17  37    1.57 

S.490A 

20  14  20.0 

1.990 

19 

19  35  48.33 

S.4aB9 

16  49    0.2 

7.1OT 

20 

17  39  31.02 

9.4M3 

20  13    4.0 

1.883 

20 

19  38  14.10 

^1.4981 

16  41  47.6 

7.906 

21 

17  42    0.52 

9U918 

20  11  40.1 

1.465 

21  i 

19  40  39.71 

3.4363 

16  34  28,4 

7.873 

'22 

17  44  30.04 

9U983 

20  10    8.2 

1.596 

22 

19  43    5.14 

3.4395 

16  27    2.9 

7.4r»  V 

7.5«\ 

,23 

17  46  59.59 

3.4996 

20    8  28.4 

1.739 

23 

19  45  30.41 

3.4197 

16  19  31.1 

id4 

17  49  29.18 

3.4996 

S.20    6  40.6 

1.661 

24 

19  47  55.51 

3.4160 

S.16  11  52.9 

ijaoft 

4 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Afloension. 

Diff. 
for  1  m. 

Diff. 
forlm. 

Hoar. 

Bight  Aweiulkm. 

Diff. 
for  1  m. 

DHL 
Ibrlm. 

I 

WEDNESDAY-  25. 

FRIDAY 

27. 

0 

h     m      B 
19  47  55.51 

■ 
3.4169 

S.16  11  52.9 

7.686 

0 

h     m      ■ 

21  40  24.01 

B 

3.3735 

S.  i^4i.6 

Jr 
11.335  , 

1 

19  50  20.44 

3.4140 

16    4    8-7 

7.789 

1 

21  42  40i28 

3J3700 

8  13-21.6 

11.873  , 

2 

19  52  45.19 

3.4110 

15  56  18.4 

7.801 

2 

21  44  56.40 

3.3674 

8    1  57.9 

11U18 

3 

19  55    9.77 

3.4080 

15  48  21.9 

7.991 

3 

21  47  12.38 

S.3649 

7  50  31.6 

11.469 

4 

19  57  34.16 

3.4051 

15  40  19.6 

8.089 

4 

21  49  28.20 

3.3634 

7  39    2.6 

11.606  ! 

5 

19  59  58.37 

3.4031 

15  32  11.4 

8.187 

5 

21  51  43.87 

3.3609 

7  27  31.1 

11.546 

6 

20    2  22.41 

3.8991 

15  23  57.2 

8.386^ 

6 

21  53  59.40 

3.3676 

7  15  57.1 

11.666 

1    7 

20    4  46i» 

3.8960 

15  15  37.3 

BJm 

7 

21  56  14.78 

3.3661 

7    4  20.8 

11.696 

8 

20    7    9.92 

3.3939 

15    7  11.6 

8.478 

8 

21  58  30.02 

3.3698 

6  52  42^2 

11.661 

9 

20    9  33.40 

3.3897 

14  58  40.0 

8.673 

9 

22    0  45.12 

3.3605 

6  41    IJSi 

11.701 

10 

20  11  56.68 

3.886ft 

14  50    2.9 

8.666 

10 

22    3    0.08 

3.3483 

6  29  18.2 

11.736  ; 

11 

20  14  19.78 

3.8884 

14  41  20i2 

8.768 

11 

22    5  14.91 

3J9460 

6  17  33.1 

11.769  : 

12 

20  16  42.70 

3.3804 

14  32  32.0 

8.849 

12 

22    7  29.60 

3.3489 

6    5  45.8 

11.601 

13 

20  19    5.44 

3.8774 

14  23  38.5 

8.988 

13 

22    9  44.17 

3.3418 

5  53  56.8 

11.683  ; 

14 

20  21  27.99 

33743 

14  14  39.6 

9.036 

14 

22  11  58i52 

3.3397 

5  42    5.9 

11.868.1 

15 

20  23  50.36 

3.8709 

14    5  35.4 

9.113 

15 

22  14  12.95 

3.3876 

5  30  13.2 

11.893  1 

16 

20  26  12.52 

3.3677 

13  56  26.2 

9.198 

16 

22  16  27.15 

3.3366 

5  18  18.8 

11.931 

1  17 

20  28  34.49 

3.8646 

13  47  11.8 

9.983 

17 

22  18  41.23 

3.3837 

5    6  22.8 

11.848 

18 

20  30  56.26 

3.3613 

13  37  52i} 

9.367 

18 

22  20  55.20 

3.3318 

4  54  25.1 

11.974  i 

19 

20  33  17.85 

3.3663 

13  28  27.8 

9.460 

19 

22  23    9.06 

3.3800 

4  42  26.0 

11.996 

20 

20  35  39.25 

3.8090 

13  18  58.4 

9.633 

20 

22  25  22.81 

3.3383 

4  30  25.5 

13U»S  ! 

21 

20  38    0.45 

3.8618 

13    9  24.1 

9.613 

21 

22  27  36.45 

3.3365 

4  18  23.5 

13.646 

22 

20  40  21.46 

3JI487 

12  59  44.9 

9.694 

22 

22  29  49.99 

3.3348 

4    6  20.2 

13UM6 

23 

20  42  42.29 
THU 

3.8466 

RSDA 

S.12  50    1.0 
Y  26. 

9.773 

23 

22  32    3.43 
SATl 

3.3383 

[JRDA 

S.  3  54  15.7 
Y  28. 

134)06  1 

0 

20  45    2.93 

3JM36 

S.12  40  12.3 

9.860 

0 

22  34  16.77 

3.3316 

S.  3  42  10.0 

13.103 

1 

20  47  23.39 

3.8304 

12  30  19.1 

9.934 

1 

22  36  30.02 

3.3301 

3  30    3.3 

13  130 

2 

20  49  43.66 

3.3863 

12  20  21.5 

9.996 

2 

22  38  43.18 

3.3186 

3  17  55.7 

13.185 

3 

20  52    3.74 

3.3381 

12  10  19.4 

10.071 

3 

22  40  56.25 

3J1171 

3    5  47.2 

13.149  ! 

4 

20  54  23.62 

3.3800 

12    0  13.0 

10.148 

4 

22  43    9JS 

3.3166 

2  53  37.9 

13.163 

5 

20  56  43.32 

3.3369 

11  50    2.3 

10.314 

5 

22  45  22.12 

3.3143 

2  41  27.8 

13.176 

6 

20  59    2.85 

3.8838 

11  39  47.4 

10.364 

6 

22  47  34.94 

3.3139 

2  29  16.9 

13U66 

7 

21    1  22.19 

3.8307 

11  29  28.4 

10.363 

7 

22  49  47.67 

3.3116 

2  17    5.4 

13.197 

8 

21    3  41.34 

3.3176 

11  19    5.3 

10.410 

8 

22  52    0.33 

3.3104 

2    4  53.4 

13.306 

9 

21    6    0.31 

3.8146 

11    8  38.2 

10.486 

9 

22  54  12.93 

3.3093 

1  52  40.8 

13.314 

10 

21    8  19.09 

3.3116 

10  58    7.2 

10.650 

10 

22  56  25.45 

3.3081 

1  40  27.8 

13.331 

11 

21  10  37.70 

3.3066 

10  47  32.3 

lOUtU 

11 

22  58  37.91 

3.3071 

1  28  14.5 

13.396 

12 

21  12  56.13 

3.3067 

10  36  53.6 

10.677 

12 

23    0  50.30 

3.3061 

1  16    0.9 

13.399 

13 

21  15  14.38 

3.8038 

10  26  11.3 

10.788 

13 

23    3    2.64 

8,3061 

1    3  47.2 

13.380 

14 

21  17  32.46 

3.3099 

10  15  25.4 

10.795 

14 

23    5  14.92 

3.3043 

0  51  33.4 

13.333 

15 

21  19  50.37 

3.3070 

10    4  a5.8 

10.654 

15 

23    7  27.15 

3.3088 

0  39  19.4 

13.313  I 

16 

21  22    8.10 

3.3941 

9  53  42.8 

10.913 

16 

23    9  39.32 

8.3036 

0  27    5.5 

13,233 

17 

21  24  25.66 

3.3913 

9  42  46.5 

10.968 

17 

23  11  51.45 

8.3017 

0  14  51.6 

13.381   1 

18 

21  26  43.06 

3.3886 

9  31  46.8 

11.033 

18 

23  14    3.54 

3.3010 

S.  0    2  37.8 

13J9S8 

19 

21  29    0.29 

3.3868 

9  20  43.8 

11.077 

19 

23  16  15.57 

3.3003 

K  0    9  35.7 

13.336 

20 

21  31  17.36 

3.3830 

9    9  37.7 

11.139 

20 

23  18  27.57 

3.1997 

0  21  49.0 

13.319  j 

21 

21  33  34.26 

3.3808 

8  58  28.4 

11.180 

21 

23  20  39.55 

3.1991 

0  34    2.0 

13J313 

22 

21  35  51.00 

3.3776 

8  47  16.1 

11.330 

22 

23  22  51.49 

3.1986 

0  46  14.5 

13.305 

23 

21  38    7.58 

3.3760 

8  36    0.8 

11.278 

23 

23  25    3.40 

3.1983 

0  58  26.5 

13.196 

24 

21  40  24.01 

3.3736 

S.  8  24  42.6 

114»6 

24 

23  27  15.27 

3.1978 

N.  1  10  3ao 

13J86 
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GREENWICH 

MEAN  TmE. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ajoeoflkm. 

Wff. 
forlm. 

Dwlinatkni. 

Diff. 
forlm. 

Hour. 

DIff. 
for  1  m. 

Diff. 
forlm. 

• 

SU 

NDAY 

29. 

TUESDAY 

31. 

0 

h    m     8 
23  27  15.27 

I 

9.1978 

N.  f  irf  ^.0 

N 

19.186 

0 

h    m     I 
1  13    6.36 

• 
9.9979 

N.10''2S(5i.8 

10.410 

1 

23  29  27.13 

9.1975 

1  22  48.7 

19.174 

1 

1  15  20.04 

9.2287 

10  33  17.4 

10.346 

5} 

23  31  38.97 

9.1973 

1  34  58.7 

19.169 

2 

1  17  33.81 

9J3309 

10  43  36.2 

10.989 

3 

23  33  50.80 

9.1969 

1  47    8.1 

19.149 

3 

1  19  47,67 

9.2317 

10  53  51.2 

10.9J7 

4 

23  36    2;G1 

9.1966 

1  59  16.6 

19.185 

4 

1  22    1.62 

9.9389 

11    4    2.2    10.159 

5 

23  38  14.40 

9.1964 

2  11  24.2 

19.190 

5 

1  24  15.66 

9.2347 

11  14    9.3    10.086 

6 

23  40  26.18 

9.1969 

2  23  30.9 

19.104 

6 

1  26  29.78 

9.9369 

11  24  12.4 

10.019 

7 

23  42  37.95 

9.1960 

2  35  36.5 

19.086 

7 

1  28  44.00 

9.9877 

11  34  11.4 

9.950 

8 

23  44  49.71 

9.1960 

2  47  41.0 

19.067 

8 

1  30  58.31 

2.2899 

11  44    6.3 

9.881 

9 

23  47    1.47 

9.1960 

2  59  44.5 

19.047 

9 

1  33  12.70 

2.9406 

11  53  57.0 

9.811 

10 

23  49  13.24 

9.1961 

3  11  46.6 

19.096 

10 

1  35  27.19 

9.9494 

12    3  43.4 

9.789 

i  11 

23  51  25.01 

9»1969 

3  23  47.4 

19.003 

11 

1  37  41.78 

9.9439 

12  13  25.5 

9.665 

12 

23  53  36.78 

9.1964 

3  35  47.0 

11.979 

12 

1  39  56.47 

9.9456 

12  23    3.2 

9.590 

13 

23  55  48.57 

9.1966 

3  47  45.0 

UMA 

13 

1  42.11.25 

9.2471 

12  32  36.3 

9.515 

i  14 

23  58    0.38 

9.1966 

3  59  41.4 

11.998 

14 

1  44  26.12 

9.9487 

12  42    4.9 

9.440  . 

15 

0    0  12.20 

9.1971 

4  11  36.3 

11.901 

15 

1  46  41.09 

2.2508 

12  51  29.0 

9.864 

16 

0    2  24.04 

9.1974 

4  23  29.5 

11.878 

16 

1  48  56.16 

9.2519 

13    0  48.5 

9.287 

17 

0    4  35.90 

9.1976 

4  35  21.0 

11.844 

17 

1  51  11.32 

2.9585 

13  10    3.4 

9.209 

18 

0    6  47.77 

9.1989 

4  47  10.7 

11.814 

18 

1  53  26.57 

2.2551 

13  19  13.6 

9.J30 

19 

0  . 8  59.68 

9.1986 

4  58  58.6 

11.784 

19 

1  55  41.92 

2.2567 

13  28  19.0 

9.051 

20 

0  11  11.61 

9.1991 

5  10  44.6 

11.759 

20 

1  57  57.37 

9.2583 

13  37  19.6 

8.970 

21 

0  13  23.56 

9.1996 

5  22  28.8 

11.710 

21 

2    0  12.92 

9.9599 

13  46  15.5 

8.888 

22 

0  15  35.55 

9.9001 

5  34  10.8 

11.684 

22 

2    2  28.57 

9.2616 

13  55    6.3 

8.806 

23 

0  17  47.58 

9.9007 

N.  5  45  50.7 

11.648 

23 

2    4  44.31 

9.96B9 

N.14    3  52.1 

8.722 

MO 

NDAY 

'  30. 

WEDNES 

JDAY, 

JUNE    1. 

0 
1 
2 

0  19  59.65 
0  $»  11.76 
0  24  23.92 

9.9014 

N.  5  57  28.5 
6    9    3.9 
6  20  37.0 

11.611 

0  1      2    7    0.15 

9.9648|N.14   12  33.01      8.687 

9.9099 
9.9099 

11.579 
11.588 

3 

0  26  36.12 

9.9097 

6  32    7.9 

11.498 

;  4 

0  28  48.;}7 

9.9045 

6  43  36.3 

11.458 

r 

5 

0  31    0.67 
0  33  13.01 

9.9053 

6  55    2.2 

11.411 

6 

9.9069 

7    6  25.5 

11.868 

PHASES 

OF  THE  MOON.           | 

7 

8 

0  35  25.41 
0  37  37.87 

9.9071 

7  17  46.2 
7  29    4.2 

11.898 

9.9061 

11.978 

'    9 

0  39  50.38 

9.4091 

7  40  19.5 

11.989 

d       h       m 
5    12    14.0 

10 

0  42    2.96 

9.9109 

7  51  31.9 

11.184 

0  New  Moox 
3)  First  Quai 
O  Full  Moon 
a  Last  Qoari 

If      .    . 

11 
12 
13 
14 

0  44  15.60 
0  46  28.31 
0  48  41.08 
0  50  53.92 

9.9119 
9.919S 
9.9184 
9.9145 

8    2  41.4 
8  13  48.1 
8  24  51.6 
8  35  52.1 

11.185 
11.065 
11.085 
10.968 

ter,  .    . 

»    •        •        • 

13      6    20JJ 
21      1    24.0 
27    21   21.1 

1  1^ 
16 

0  53    6.82 
0  55  19.79 

9.9156 
9.9168 

8  46  49.5 
8  57  43.6 

10.999 
10.675 

17 

0  57  32.84 

9.9181 

9    8  34.4 

10.891 

d        h 

18 

0  59  45.96 

9.9194 

9  19  22.0 

10.766 

<I  Apogee, 

•        .        • 

.    ,    13      9.2 

19 
20 

1    1  59.16 
1    4  12.44 

9.9907 
9.9990 

9  30    6.2 
9  40  47.0 

10.700 
10.651 

<C  Perigee, 

.    .    26      0 

•"       1 

21 

1    6  25.80 

9.9983 

9  51  24.4 

10.599 

\l 

22 

1    8  39.24 

9.9946 

10    1  58.2 

10.583 

A 

23 

1  10  52.76 

9.9959 

10  12  28.3 

10.479 

w 

24 

1  13    6.36 

9.9979 

N.IO  22  54.8 

10.410 

_3^ 

J 
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XIII. 


GREENWICH  MEAN  ' 

riME. 

t 

LUNAR  DISTAKCES. 

1 

H 

1 

star's  Name 

and 

Podttoa. 

Noon. 

P.L. 

of 

DUt 

Hill. 

P.L. 

of 

IMff. 

Vlh. 

P.L. 

of 

Bift 

IXh. 

P.L. 
of     1 
Die 

Antarea 
a  AquiJ© 

SuJi 

W. 
W. 
E. 

94°34'2S 
46  47  19 
59  21  24 

2376 

soas 

96°  2l'    i' 
48  16  20 
57  41  24 

9375 
3014 
3663 

98°  ^3^ 
49  46  16 
56    123 

2375 
3974 
3653 

99°  54' id 
51  17    1 
54  21  22 

2776 
2938  , 
9dtt 

2 

a  Aquilie 
Sun 

W. 
W. 
K 

59    0  34 
34  51    4 
46    1  26 

4190 
2a5T 

60  34  48 
36    0  18 
44  21  32 

3793 
8966 
36M 

62    925 
37  12    9 
42  41  41 

3779 
8863 
2661 

63  44  21 
38  26  18 
41    1  53 

3706 
87h 
2564  1 

3 

a  AquUflB 

Mara 
Sun 

W. 

E. 

71  42  38 

45    4  17 
29  14  14 
32  43  56 

973* 
8319 

tas? 

906» 

73  18  46 
46  28    7 

30  52  32 

31  4  38 

3721 
3964 
36W 
3668 

74  54  58 
47  53    1 
32  30  58 
29  25  26 

9718 
8914 
3018 
3498 

76  31  14 
49  18  53 
34    929 
27  46  21 

*717 
81T9 
S616 

7" 

Sun 

Pollux 

EBgului 

w. 
E. 

E. 

18  37^ 
46  17  45 
82  15  47 

8990 

3764 

•  9613 

2Q    929 
44  42  30 
80  37    9 

3986 
3788 
3686 

21  41    4 

43    7  46 

7458  50 

3949 
3813 
3641 

23  12  21 
41  33  35 

77  20  51 

2906 
2840 
2666 

8 

Sun 

Pollux 

Keguliu 

Satttrn 

w. 

E. 
E. 
E. 

30  43  58 

33  52    8 

69  15  44 

113  42  13 

1040 
SODA 

272a 
2711 

32  13  21 
32  22    2 

67  39  41 
112    5  48 

8065 
8047 
3743 
3795 

33  42  26 

30  52  48 

06    3  57 

110  29  41 

8070 
8095 
3756 
2738 

35  11  12 

29  24  32 

64  28  32 

108  53  51 

8096 

814T 

«ni 

2761 

9 

Sun 
Regulufl 
Saturn 
Spica 

W. 
E. 
E. 
K 

42  30  31 

56  36  13 

ICO  59    1 

110  18  30 

8156 

9844 
9817 

43  57  30 
55    2  42 
99  24  55 

108  44  19 

3178 
3868 
3880 
3826 

45  24  12 

53  29  29 

97  51    6 

197  10  24 

8186 
9879 
3849 
3888 

46  50  38 

51  56  34 

96  17  33 

105  36  46 

8200 
288T; 
3856 
2861  1 

10 

Sun 
Regulus 
Saturn 
Spida 

W. 
E. 
E. 

E. 

53  58  47 
44  16  30 
88  33  46 
97  52  34 

3265 
S966 
9915 
9911 

55  23  40 
42  45  22 

87    1  46 
96  20  29 

3977 
3969 
3936 
3939 

56  48  18 
41  14  31 
85  30    0 
94  48  38 

8388 
9984 
3986 
2983 

58  12  43 

.39  43  58 

83  58  27 

93  17    1 

8300 
2997 
2047 
2948 

11 

Sun 
Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

65  11  39 
32  15  32 
76  23  57 
85  42    3 

8361 
3069 
3995 
9990 

66  34.52 
30  46  45 
74  53  38 
84  11  38 

3860 
3086 
80O4 
3998 

67  57  54 
29  18  17 
73  23  30 
82  41  23 

3868 
8101 
8013 
8006 

69  20  47 
27  50    8 
71  53  33 

81  11  18 

• 

8876 

8116  i 
8031 
8014  ' 

12 

Sun 

PoUux 

Saturn 

Spica 

Jupiter 

W. 
W. 
.  E. 
E. 
E. 

76  13    5 
20  31  53 
64  26    3 
73  43    0 
104  44  59 

8409 
3816 
3054 
8041 
3996 

77  35  11 

21  46  ao 

62  56  57 

72  13  42 

103  14  44 

8416 
8735 
8069 
8(M8 
8003 

78  57  11 
23    3    0 
61  27  57 
70  44  29 
101  44  35 

8419 
3660 
•8065 
8053 
3007 

80  19    6 
24  20  40 
59  59    4 
69  15  22 
100  14  31 

84^  1 
8580 

8069 
8067 
8011 

13 

Sun 

Pollux 

Saturn 

Spica 

Jupit«r 

Antaqef 

W. 

E. 

E. 

E. 

E. 

87.  7  41 
31    2  32 
52  35  58 
61  50  47 
92  45  12 
107  15  23 

8437 
8398 
3087 
8069 
3023 
8097 

88  29  16 
32  24  51 
51    7  33 
60  22    0 
91  15  28 
105  47  10 

8488 
3373 
8090 
8070 
8025 
809& 

89  50  50 
33  47  38 
49  39  11 
58  53  14 
89  45  45 
104  18  58 

8488 
8851 
8093 
8070 
3095 
3098 

91  12  24 
35  10  51 
48  10  52 
57  24  28 
88  16    3 
102  50  46 

8488 

8389 
8094 

80r0 
8024 
8099 

14 

Sun 

Pollux 

Saturn 

Spica 

Jupiter 

W. 

W. 

E. 

E. 

E. 

98    0  27 
42  12    3 
40  49  44 
50    0  27 
80  47  17 

3430 
3953 
3100 
3063 
8017 

99  22  10 
43  37    9 
39  21  34 
48  31  32 
79  17  25 

8436 
8340 
3101 
8060 
8014 

100  43  57 
45    2  31 
37  53  25 
47    2  33 

77  47  29 

8498 
3397 
3)01 
3056 
8010 

102    5  48 
46  28    8 
36  25  17 
45  33  30 
76  17  29 

84)6 

82U: 
819]   1 
80»9 
8097 

■^i 
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GREENWICH  MEAN 

riME. 

LUNAB  DISTANCES. 

1 

and 
Porftioa. 

Midnight. 

p.  L. 

of 

Diff. 

XT^. 

P.L. 

or 

Die. 

xvni»». 

P.L. 

of 

Diff. 

XXIh. 

P.L. 
of 
Dlff. 

Antares 
Sun 

W. 
W. 

E. 

lof  40*4^ 
52  48  31 
52  41  21 

2277 
3907 
366a 

103*'2y2i 
54  20  41 
51     1  £0 

22T7 
3879 
3558 

lOlf  13'  5& 
55  53  27 
49  21  20 

3279 
3853 
3554 

107^  0'26 
57  26  46 
47  41  22 

3280 
3831 
3656 

2 

a  AquUfiB 

Fomalhaut 

Sux 

W. 
E. 

65  19  85 
39  42  31 

39  22    8 

376S 
8636 
3667 

66  55    4 
41    0  37 
37  42S8 

3744 
8586 

3570 

68  30  45 
42  20  23 
36    2  52 

3736 
8458 

3574 

70    6  37 
43  41  40 
34  23  21 

3729  ; 
8383   ; 
2578 

3 

a  Aquilffi 

Fomalhaut 

Atare 

StTN 

w. 
w. 

£. 

78    7  31 
50  45  36 
35  48    2 
26    725 

3718 
S1S3 
3615 
3606 

79  43  47 
52  13    5 
37  26  36 
24  28  37 

3719 
8101 
3616 
3613 

81  20    2 
53  41  14 
39    5    9 
22  49  58 

3733 
8071 
3618 
3618 

82  56  13 
55    9  59 
40  43  39 
21  11  28 

3735 
80;7 
3631 
2636 

7 

Sun 

Pollux 

Regulus 

E. 
E. 

24  43  18 
39  59  59 
75  43  11 

3060 
3860 
3609 

26  13  56 
38  27    0 
74    5  50 

3906 

3809 
3664 

27  44  15 
36  54  40 
72  28  49 

8009 
3833 
3696 

29  14  16 
35  23    2 
70  52    7 

3035 
3967 
3713 

8 

Sun 
Pollux 
Rogulus 
Saturn 

W. 
E. 

E. 
E. 

36  39  40 

27  57  19 

62  53  26 

107  18  19 

SlOO 
-8304 
3766 
2764 

38    7  60 

26  31  15 

61  18  39 

105  43    4 

8115 
8970 
3801 
3777 

39  35  41 
25    629 
59  44  12 

104    8    6 

8139 
8347 
2815 
3790 

41    3  15 
23  43  12 

58  10    3 
102  33  25 

8144 
8434 
3839 
3803 

9 

Sun 
R^uluB 
Saturn 
Spica 

W. 

E. 
E. 
E. 

48  16  47 

50  23  58 

94  44  16 

104    3  24 

8314 
3900 
3867 
3868 

49  42  40 

48  51  39 

93  11  15 

102  30  18 

8396 
3914 
3880 
3876 

51    8  18 

47  19  38 

91  38  30 

100  57  28 

8340 
2938 
3893 
3868 

52  33  40 
45  47  55 
90    6    1 
99  24  54 

8258   1 
3942 
2903 
2899 

10 

Sun 
R^ulus 
Saturn 
Spica 

W. 

E. 
E. 
E. 

59  36  55 
38  13  42 
82  27    8 
91  45  37 

8811 
8011 
396d 
2954 

61    0  54 
36  43  43 
80  56    2 
90  14  26 

8831 
8026 
3067 
3968 

62  24  41 
35  14    2 
79  25    8 
88  43  27 

3383 
8039 
3977 
3973 

63  48  16 
33  44  38 
77  54  27 
87  12  39 

8342 
8054 
2986  1 
2981 

11 

Sun 
RcguloB 
Saturn 
Spica 

W. 
E. 
E. 
E. 

70  43  31 
26  22  20 
70  23  46 
79  41  22 

8884 
8187 
8038 
8031 

72    6    6 
24  54  55 

68  54    8 
78  11  35 

8301 
8156 
30S4 
8037 

73  28  33 

23  ^7  55 
67  24  38 
76  41  56 

3398 
3180 
3043 
8033 

74  50  52 
22    1  22 
65  55  17 

75  12  24 

8403 
8205 
8047 
8039 

12 

Sun 

Pollux 

Saturn 

Spica 

Jupiter 

W. 
W. 
E. 

81  40  56 
25  39  25 
58  30  17 
67  46  20 
96  44  32 

8437 
8640 
80T8 
8060 
8014 

83    2  42 
26  59    5 
57    1  35 
66  17  22 
97  14  37 

8481 
8496 
8078 
8064 
8018 

84  24  24 
28  19  34 
55  32  58 
64  48  28 
95  44  46 

3433 
3458 
8083 
8065 
8090 

85  46    4 
29  40  45 
54    4  26 
63  19  36 
94  14  58 

8435 
8426  1 
8085   ! 
8068 

8022 

13 

Sun 

Pollux 

Saturn 

Spica 

Jupiter 

Antares 

W. 
W. 

E. 
E. 
E. 
£. 

92  33  58 
36  34  26 
46  42  35 
55  55  42 
86  46  20 
101  22  34 

8487 
8S1S 
8096 
9ff10 
8034 
8607 

93  55  33 
37  58  22 
45  14  20 
54  26  56 
85  16  37 
99  54  21 

8486 
8206 
8097 
8669 
8633 
8096 

95  17    9 
39  22  38 
43  46    7 
52  58    8 
83  46  52 
98  26    6 

3434 
3281 
8098 
8066 
8023 
8004 

96  38  47 
40  47  12 
42  17  55 
51  29  19 
82  17    6 
96  57  49 

8432 
8266  1 
8099  ' 
806S   , 
3019 
8091 

14 

Sun 

Pollux 

Saturn 

Spica 

Jupiter 

W. 
W. 

E. 

103  27  44 
47  53  59 
34  57    9 
44    4  22 
74  47  25 

8418 
8308 
8103 
8048 
8002 

104  49  46 
49  20    5 
33  29    2 
42  35    9 
73  17  15 

8408 
8193 
8104 
8043 
2997 

106  11  53 
50  46  24 
32    0  57 
41    5  50 
71  46  59 

8403 
8180 
8105 
8038 
3998 

107  34    7 
52  12  57 
30  32  54 
39  36  24 
70  16  37 

8396 
8168 
8108   1 

sosa  1 

^v^l 


i 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

14 

Ster'a  Name 

P.L. 

P.L. 

P.L. 

P.L.   ' 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXh. 

of     , 

PoiitioQ 

Die 

IMff. 

Dif. 
3083 

Dffl. 

Antares 

E. 

95°  29' 29 

8089 

94°  l'   & 

8087 

92°  32' 40 

91°    4'     4 

1 
3078  1 

15 

Sun 

W. 

108  56  28 

8889 

110  18  57 

8883 

111  41  34 

8875 

113    4  19 

8968 

Pollux 

W. 

53  39  44 

8136 

5S    6  44 

8147 

5(J  33  5!7 

8136 

58    1  24 

3134 

Regulus 

W. 

16  44  31 

8276 

18    9  11 

8383 

19  34  41 

3197 

21    0  54 

8165  1 

Spica 

E. 

39    6  51 

3006 

36  37  10 

8019 

35    7  21 

8013 

33  37  24 

8005 

Jupiter 

E. 

68  46    8 

3061 

67 .15  31 

3974 

65  44  46 

3967 

64  13  52 

3960  ' 

Antares 

E. 

83  40  11 

ao«3 

82  11    3 

8047 

80  41  48 

8039 

79  12  24 

8039  1 

16 

Sun 

W. 

120    0  35 

8319 

121  24  24 

8309 

122  48  25 

3999 

124  12  38 

8S88 

Pollux 

W. 

65  22    8 

3066 

66  51     1 

8063 

68  20    8 

3041 

69  49  30 

8099  j 

Regulus 
Spica 

W. 

28  20    1 

30M 

29  49    7 

3035 

31  18  36 

8018 

32  48  26 

3003 

E. 

26    5  11 

9963 

24  34  11 

3053 

23    2  58 

3943 

21  31  33 

3983 

Jupiter 

E. 

56  36  55 

3918 

55    4  59 

3906 

53  32  50 

3898 

52    0  29 

3887 

Antares 

E. 

71  43    8 

2991 

70  12  39 

3969 

68  42    4 

3973 

67  11  17 

3963  ' 

17 

PoUux 

W. 

77  20  11 

9966 

78  51    7 

3968 

80  22  19 

3039 

81  53  48 

1 
3996  1 

Regulus 

W. 

40  22  33 

3995 

41  54  20 

3910 

43  26  26 

9695 

44  58  51 

3880 

Jupiter 

E. 

44  15  16 

9839 

42  41  30 

3891 

•41    7  29 

2908 

39  33  12 

2797  ! 

Antares 

E. 

59  34  13 

9913 

58    2    9 

3901 

56  29  51 

3890 

54  57  19 

3879  ; 

a  Aquil» 

E. 

110  33  41 

8837 

109  10  12 

8816 

107  46  19 

8396 

106  22    3 

3376 

18 

Pollux 

W. 

89  35  24 

3860 

91    8  34 

3846 

92  42    2 

3833 

94  15  47 

2821   I 

Regulus 

W. 

52  45  40 

3807 

54  19  59 

.      3799 

55  54  37 

2778 

57  29  34 

2763  : 

Jupiter 

E. 

31  37  45 

3733 

30     1  49 

3730 

28  25  36 

3707 

26  49    5 

9693  : 

Antares 

E. 

47  11    8 

3836 

45  37  12 

3814 

44    3    2 

3808 

42  28  38 

2793 

a  AquilsB 

E. 

99  15  11 

8187 

97  48  46 

8170 

9622    1 

8154 

94  54  57 

8138  i 

19 

Regulus 

W. 

65  29    8 

3690 

67    6    1 

3676 

68  43  13 

3663 

70  20  44 

3648 

Saturn 

w. 

21  57  14 

3807 

23  31  33 

3774 

25    6  35 

3744 

26  42  16 

9718  ' 

Spica 

w. 

11  28  11 

3666 

13    5  36 

3659 

14  43  20 

3639 

16  21  ^ 

3(B5  1 

Antares 

E. 

34  33  34 

3761 

32  58    2 

3745 

31  22  22 

3741 

29  46  37 

3738! 

a  Aquilss 

E. 

87  35    8 

8069 

86    6  21 

8057 

84  37  19 

8046 

83    8    3 

8034 

20 

Regulus 

W. 

78  33    0 

3680 

80  12  23 

3566 

81  52    4 

3664 

83  32    2 

3541 

Saturn 

W. 

34  48  38 

3613 

36  27  17 

3594 

38    620 

3677 

39  45  47 

3561  1 

Spica 

W. 

24  36  11 

3668 

26  16    4 

3545 

27  .56  14 

3533 

29  36  42 

3590  1 

a  AquilaB 

E. 

75  38  41 

3993 

74    8  20 

3988 

72  37  52 

3983 

71    7  18 

9980 

E. 

104  19  40 

8060 

102  50  42 

8043 

101  21  21 

8023 

99  51  37 

3006 

21 

Saturn 

W. 

48    8  23 

3487 

49  49  54 

3475 

51  31  43 

3463 

53  13  49 

3460 

Spica 

W. 

38    3  19 

3460 

39  45  28 

3449 

41  27  53 

3488 

43  10  34 

S438 

a  Aquilae 

E. 

63  33  59 

3983 

62    3  25 

3989 

60  32  58 

3996 

59    2  40 

8006 

Fomalhaut 

E. 

92  17  53 

3989 

90  46  15 

3931 

89  14  23 

3911 

87  42  18 

3901 

a  Pegasi 

E. 

110    2  30 

9639 

106  24  15 

3616 

106  45  40 

2601 

105    6  46 

8568 

22 

Saturn 

W. 

61  48  26 

3896 

63  32    6 

3887 

65  16    0 

3S78 

67    0    7 

9869 

Spica 

W. 

51  47  33 

3879 

53  31  38 

3871 

55  15  55 

3363 

57    0  25 

3854  1 

Jupiter 

W. 

22    1  56 

3844 

23  46  51 

3835 

25  32    0 

3896 

27  17  21 

9817 

a  Aquilse 

E. 

51  35  23 

8097 

50    7  10 

8137 

48  39  33 

8160 

47  12  36 

8196  ' 

Fomalhaut 

E. 

79  59  17 

3870 

78  26  20 

3868 

76  53  20 

3866 

75  20  18 

9666  1 

a  Pcgasi 

E. 

96  48    2 

3631 

95    7  32 

3591 

93  26  48 

2513 

91  45  51 

3604  ' 

Mars 

E. 

102  29  29 

3643 

100  51  33 

3634 

99  13  24 

3624 

97  35    2 

3615  < 

23 

Saturn 

W. 

75  43  41 

3331 

77  28  56 

3834 

79  14  20 

2819 

80  59  52 

9813   1 

J 


XVI. 


IdAY^    t864. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCBa 

• 

14 

8ter*BN#iiM 

and 

Position. 

Midnight. 

P.L. 

4. 

XVh- 

P.L. 

p.t. 

4 

XXIh. 

P.  I. 

XVlUfc. 

Antai«8 

E. 

89*"  3^  3^ 

2en 

88^  6'5{ 

8066 

8^3^    1 

3666 

85°  9' if 

3W 

15 

Sun 

W. 

114  97  14 

ssfle 

115  50  19 

8846 

117  13  34 

3340 

118  36  S9 

3331 

PoQux 

W. 

5999    4 

31  IS 

60  56  58 

3161 

6225    7 

8680 

63  53  30 

3077 

Befraltis 

W. 

29  27  45 

3186 

23  55    8 

3114 

25  23    0 

8603 

26  51  16 

3073 

Spiea 

B. 

32    7  IS 

3907 

3037    2 

3666 

29    636 

3^1 

27  35  59 

3973 

Jupiter 

B. 

62  42  49 

9953 

61  11  36 

3|44 

59  40  13 

9636 

58    8  40 

3997 

Antares 

E. 

77  43  51 

30M 

76  13    9 

8016 

74  43  18 

3009 

73  X3  16 

80QP 

16 

Spk 

W. 

125  37    4 

3976 

127    1  44 

3964 

128  26  38 

3303 

129  51  46 

8340 

PoUux 

W. 

71  19    7 

8017 

72  48  59 

8604 

74  19    7 

3901 

75  49  31 

3078 

Begulua 

W. 

34  18  36 

9666 

35  49    6 

9670 

37  19  56 

9666 

38  51    5 

3940 

B. 

19  59  55 

9696 

18  28    4 

3911 

16  55  59 

3900 

15  23  40 

3887 

JupiteF 

E. 

50  27  54 

9^ 

48  55    6 

3666 

47  22    4 

366« 

45  48  47 

3844 

Antares 

B. 

65  40  18 

9^ 

64    9    6 

3N3 

62  37  41 

3983 

61    6    4 

3933 

17 

PoUuz 

W. 

83*25  34 

9613 

84  57  36 

3660 

86  29  55 

3887 

88    2  31 

3878 

Begukn 
Jupiter 

W. 

46  31  35 

9666 

48    438 

3669 

49  37  59 

3836 

51  11  40 

3831 

B. 

37  58  40 

9fl64 

36  23  51 

9779 

34  48  46 

3760 

33  13  24 

3746 

Antares 

B. 

53  24  33 

9668 

51  51  33 

9667 

50  18  19 

9646 

48  44  50 

3835 

a  Aquilso 

B. 

104  57  24 

8366 

103  32  23 

3986 

102    7    0 

3331 

100  41  16 

8904 

18 

PoUux 

W. 

95  49  48 

9a08 

97  24    6 

9V94 

98  58  42 

3781 

100  33  35 

2769 

Bfigulus 

w. 

59    450 

9948 

60  40  26 

9984 

62  16  21 

9719 

63  52  35 

3706 

Jupiter 

B. 

25  12  16 

9661 

23  35  10 

9667 

21  57  46 

9665 

20  20    5 

3641 

Antaras 

B. 

40  54    1 

9IT83 

39  19  11 

9m6 

37  44  10 

9766 

36    8  57 

3758 

a  Aquila 

B. 

93  27  34 

3134 

91  59  53 

3109 

90  31  54 

3096 

89    339 

8083 

19 

Begahis 

W. 

71  58  34 

9684 

73  36  43 

9891 

75  15  10 

9607 

76  53  56 

3598 

3a^m 

V. 

28  18  32 

9694 

29  55  20 

9679 

31  32  38 

9660 

33  10  25 

9631 

3pica 

W. 

17  59  43 

9611 

19  38  23 

9606 

21  17  21 

3686 

22  56  37 

2179 

E. 

28  10  48 

9f788 

26  34  58 

9T46 

24  59  11 

3746 

23  23  31 

3764 

a  Aquilo 

B. 

.  81  38  33 

3036 

80    8  51 

3016 

78  38  58 

3007 

77    8  54 

3000 

90 

fiegulus 

W. 

85  12  18 

9638 

86  52  52 

9617 

88  33  42 

9604 

90  14  49 

3499 

Saturn 

W. 

41  25  86 
31  17  27 

964A 

43    5  47 

9680 

44  46  19 

9616 

46  27  11 

3601 

9pica 

w. 

9607 

32  58  30 

JH9A 

34  39  50 

9484 

36  21  26 

3473 

a  Aquila 

£. 

69  36  40 

9977 

68    5  59 

98T7 

66  35  18 

39TT 

65    4  37 

9980 

Fonoaihaiit 

£. 

98  21  31 

3066 

96  51    5 

9073 

95  20  19 

3959 

93  49  15 

3945 

01 

Saturn 

W. 

54  56  13 

3438 

56  38  53 

9497 

58  21  49 

9417 

60    5    0 

3406 

Spica 

w. 

44  53  29 

9417 

46  36  39 

9408 

48  20    3 

9886 

50    3  41 

9888 

o  AquflsB 

£. 

57  32  35 

30V 

56    2  46 

3034 

54  38  15 

3059 

53    4    6 

3013 

£. 

86  10    0 

3606 

84  37  32 

96B6 

83    454 

9880 

81  32    9 

3874 

«»Pegafli 

E. 

108  27  34 

3676 

101  48    5 

9063 

100    8  19 

9653 

98  28  18 

3541 

» 

Saturn 

W. 

68  44  26 

3860 

70  28  58 

9369 

72  13  42 

9346 

73  58  36 

9337 

Spica 

W. 

58  45    6 

1)846 

60  29  59 

3830 

62  15    2 

9831 

64    0  16 

3394 

Jupiter 
Q  AquilsB 

w. 

29    2  55 

3810 

30  48  40 

9303 

32  34  37 

9994 

34  20  45 

3388 

4 

£. 

45  46  24 

3343 

44  21    4 

3393 

42  56  44 

3851 

41  33  32 

8418 

Fomalhant 

£. 

73  47  16 

9868 

72  14  16 

9870 

70  41  19 

3874 

69    827 

3880 

aPegasi 

E. 

90    4  43 

3466 

88  23  24 

9469 

86  41  55 

3469 

85    0  17 

3476 

}isJ 

E. 

95  56  28 

9«n 

94  17  48 

^m 

92  38  45 

9691 

90  59  38 

358a 

3s!  Satan 

W. 

82  45  38 

9306 

84  31  20 

im 

86  17  15 

9399 

88    3  16 

««\\ 

12 
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MAT,    1864. 


XVII. 


GREEISWICH  MEAN 

lllVfF. 

« 

LUNAR  DISTANCES 

. 

23 

starts  VuDB 

P.  L. 

P.L. 

P.L, 

P.L. 

and 

Noon. 

of 

TTTh. 

of 

Vlh. 

*r 

IK^ 

of 

PoritUm. 

Dill. 

DUE. 

Diff. 
92K)6 

US 

Spica 

W. 

65  id  46 

3818 

ef  3i'  i5 

3813 

69°  id  5^ 

if  iA& 

S»1 

Jupiter 

W. 

36    7    2 

3381 

37  53  29 

3376 

39  40    4 

3370 

41  26  48 

9964 

Antares 

w. 

21    9  10 

3013 

22  50    7 

3480 

24  31  49 

3453 

26  14    9 

9480  1 

Fomalhaut 

E. 

67  35  43 

3888 

66    3    9 

3898 

64  30  48 

3910 

62  58  42 

9994  ■ 

a  Pegasi 

E. 

83  18  30 

3471 

81  36  36 

3465 

79  54  35 

3463 

78  12  28 

9460  1 

Mars 

E. 

89  20  20 

35n 

87  40  53 

3671 

86    1  18 

3664 

84  21  34 

3669 

24 

Saturn 

W. 

89  49  23 

3391 

91  35  35 

3988 

93  21  52 

3386 

95    8  14 

9999 

Spica 

W. 

79  53  47 

3379 

81  40  18 

3376 

83  26  53 

3373 

85  13  33 

9J70  1 

Jupiter 

W. 

50  22  17 

3343 

52    9  41 

3389 

53  57  10 

3336 

55  44  44 

9984 

Antares 

W. 

34  52  28 

33A7 

36  37    5 

3347 

38  21  56 

3388 

40    7    0 

9881  1 

Fomalhaut 

E. 

55  23  40 

80S3 

53  54    8 

8065 

52  25  16 

3101 

50  57    8 

8141 

a  Pegasi 

E. 

69  41    5 

3453 

67  58  45 

3454 

66  16  27 

3455 

64  34  11 

9466 

Mars 

E. 

76    1    8 

3636 

74  20  45 

3638 

72  40  18 

3630 

70  59  47 

9697 

25 

Spica 

W. 

94    7  45 

3360 

95  54  43 

3369 

97  41  49 

3368 

99  28  44 

9988 

Jupiter 

W. 

64  43  24 

3334 

66  31  16 

3338 

68  19    9 

3333 

70    7    3 

9333 

Antares 

W. 

48  54  37 

3805 

50  40  29 

3803 

52  26  26 

3390 

54  12  27 

«97 

a  Pegasi 

E. 

56    4  16 

3487 

54  22  44 

3496 

52  41  25 

3607 

51    0  21 

3S90  1 

Mars 

E. 

62  36  28 

3530 

60  55  43 

3630 

59  14  58 

3531 

57  34  14 

9631 

a  Arietifl 

E. 

98  48    0 

3813 

97    2  18 

3811 

95  16  34 

3810 

93  30  49 

9809 

Sun 

E. 

128  22  26 

3563 

126  42  40 

3663 

125    2  53 

3561 

123  23    5 

9561  . 

26 

Jupiter 

W. 

79    6  37 

3333 

80  54  30 

3335 

82  42  21 

3335 

84  30  11 

9997 

Antares 

W. 

63    3    7 

3391 

64  49  19 

3391 

66  35  31 

3393 

68  21  42 

9998  , 

a  Pegasi 

E. 

42  40  15 

3613 

41     1  38 

3640 

39  23  37 

3671 

37  46  18 

9707 

Mars 

E. 

49  10  53 

3580 

47  30  21 

3583 

45  49  54 

3636 

44    9  31 

3640 

a  Arietifl 

E. 

84  41  59 

3811 

82  56  15 

3313 

81  10  34 

3814 

79  24  55 

9816 

Sun 

E. 

115    3  59 

3563 

113  24  12 

3663 

111  44  26 

3664 

110    4  42 

9666 

27 

Jupiter 

W. 

93  28  42 

3336 

95  16  16 

3339 

97    3  46 

3341 

98  51  12 

99a 

Antares 

W. 

77  12  18 

3999 

78  58  19 

3301 

80  44  17 

3803 

82  30  12 

9306 

a  AquilsB 

W. 

33  31  50 

3961 

34  44  18 

3807 

35  59  13 

8680 

37  16  21 

8571 

Mars 

E. 

35  49  15 

3569 

34    9  37 

3577 

32  30  11 

3667 

30  50  58 

9696  * 

a  Arietifl 

E. 

70  37  30 

3330 

68  52  14 

3334 

67    7    4 

3837 

65  21  59 

9843  j 

Sun 

E. 

101  46  34 

3575 

100    7    5 

3678 

98  27  4Q 

3681 

96  48  19 

9668 

28 

Antares 

W. 

91  18  45 

3331 

93    4  14 

3895 

94  49  37 

3338 

96  34  55 

9383 

a  Aq^uilsB 

W. 

44    7  30 

8300 

45  33  39 

8160 

47    0  48 

3106 

48  28  51 

8068 

a  Anetis 

E. 

56  38  24 

3370 

54  54    6 

3377 

53    9  58 

3884 

51  26    1 

9391 

Sun 

E. 

88  32  34 

3600 

86  53  39 

3604 

85  14  50 

3608 

83  36    6 

9613 

29 

a  Aqmlm 
a  Anetis 

W. 

55  59  30 

8938 

57  31  13 

3900 

59    3  20 

9898 

60  35  48 

9879 

E. 

42  49  20 

3441 

41    6  44 

3455 

39  24  27 

3469 

37  42  30 

9486  ! 

Sun 

E. 

75  23  50 

3634 

73  45  41 

3639 

72    7  39 

9643 

70  29  43 

9649 

30 

a  AquilsB 

W. 

68  21  57 

3833 

69  55  43 

3838 

71  29  35 

9834 

73    3  32 

9891 

Fomalhaut 

W. 

42  11  35 

8555 

43  30  59 

8485 

44  51  40 

3433 

46  13  30 

8370  ! 

Sun 

E. 

62  21  50 

3676 

60  44  38 

3683 

59    7  34 

9688 

57  30  38 

^i 

31 

a  Aquilsa 

W. 

80  53  43 

3833 

82  27  41 

3896 

84    1  35 

3839 

85  35  25 

9886 

Fomalhaut 

W. 

53  16    2 

8179 

54  42  36 

8158 

56    9  41 

8130 

57  37  14 

8110 

aPegaffl 

W. 

33  12    8 

3985 

34  43  43 

3897 

36  16    6 

3866 

37  49    9 

9889| 

Mars 

W. 

18  36  40 

3846 

20  10    8 

3836 

21  44    2 

3810 

23  18  17 

9798  • 

Sun 

E. 

49  28    4 

3797 

47  52    0 

3736 

46  16    6 

3741 

44  40  21 

9749  1 

J 
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GREENWICH  MEAN  TIME. 

I.DNAB  DISTANCES. 

•} 

^ 

Ster's  Nmm 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 
Poflltiaiia 

Midnight 

^ 

XVH. 

of 
DUL 

XVlllJ*. 

of 
Diff. 

9287 

XXIh. 

of 
DUL 

Spica 

W. 

72%8'4l 

9990 

7itU56 

9991 

76^21'    A 

7i  i^ 

3388 

Jupiter 

W. 

43  13  40 

9960 

45    0  39 

9966 

46  47  45 

9260 

48  34  58 

3246 

Antares 

W. 

27  57    1 

9411 

29  40  20 

9394 

31  24    3 

9380 

33    8    7 

2368 

Fomalhaut 

E. 

61  26  54 

9941 

59  55  27 

9960 

58  24  24 

9981 

56  53  47 

8006 

aPegasi 

E. 

76  30  17 

9466 

74  48    2 

9464 

73    5  44 

9463 

71  23  25 

2463 

Mars 

E. 

82  41  42 

9663 

81    1  43 

9649 

79  21  38 

2644 

77  41  26 

3640 

34 

Saturn 

W. 

96  54  40 

9980 

98  41    9 

9978 

100  27  41 

9977 

102  14  15 

3276 

Spica 

W. 

87    0  17 

9967 

88  47    5 

9966 

90  33  56 

9264 

92  20  49 

3362 

Jupiter 

W. 

57  32  21 

9981 

59  20    2 

3399 

61    7  47 

9237 

62  55  34 

3926 

Antares 

W. 

41  52  14 

9894 

43  37  38 

9818 

45  23  11 

9818 

47    8  51 

2300 

Fomalhaut 

E. 

49  29  48 

8186 

48    3  22 

8987 

46  37  57 

3296 

45  13  40 

8860 

a  Peffad 

E. 

62  51  59 

9469 

61    9  52 

9467 

59  27  52 

9479 

57  45  59 

9479 

Man 

E. 

69  19  12 

9696 

67  38  34 

9694 

65  57  54 

3639 

64  17  12 

9691 

25 

Spica 

W. 

101  15  45 

9968 

103    2  47 

9968 

104  49  49 

3968 

106  36  50 

9969 

Jupiter 

w. 

71  54  58 

9999 

73  42  53 

9999 

75  30  48 

3399 

77  18  43 

9323 

Antarefl 

w. 

55  58  31 

9996 

57  44  38 

9994 

59  30  46 

9998 

61  16  56 

9999 

aPegad 

E. 

49  19  35 

9683 

47  39    8 

9660 

45  59    4 

9668 

44  19  25 

9689 

Mars 

E. 

55  53  30 

9699 

54  12  47 

9698 

52  32    6 

3626 

50  51  28 

9697 

a  Arietis 

E. 

91  45    3 

9809 

89  59  16 

9309 

88  13  30 

3800 

86  27  44 

9810 

Sun 

E. 

121  43  16 

9660 

120    3  26 

9660 

118  23  36 

3661 

116  43  47 

9661 

26 

Jupiter 

W. 

86  17  58 

9999 

88    5  43 

9981 

89  53  25 

8283 

91  41    5 

9984 

Antares 

W. 

70    7  52 

9994 

71  54    1 

9994 

73  40    9 

3396 

75  26  15 

2296 

aPegasi 

E. 

36    9  47 

9748 

34  34  11 

9796 

32  59  37 

9861 

31  26  15 

2916 

Mars 

E. 

42  29  14 

9646 

40  49    3 

9660 

39    8  59 

9666 

37  29    3 

9661 

a  Arietis 

E. 

77  39  18 

9818 

75  53  45 

9891 

74    8  16 

2334 

72  22  51 

2826 

Sun 

E. 

108  24  59 

9667 

106  45  19 

9660 

105    5  41 

9671 

103  26    6 

2673 

27 

Jupiter 

W. 

100  38  35 

9947 

102  25  53 

9949 

104  13    7 

9368 

106    0  16 

3266 

Antares 

W. 

84  16    3 

9809 

86    1  50 

9311 

87  47  33 

3816 

89  33  11 

2817 

a  AquiliB 

W. 

38  35  27 

8477 

39  56  17 

8383 

41  18  41 

8391 

42  42  28 

8267 

Man 

E. 

29  12    0 

9610 

27  33  19 

9694 

25  54  57 

9641 

24  16  58 

2662 

a  Arietis 

E. 

63  37    1 

9847 

61  52  10 

9353 

60    727 

9367 

58  22  51 

3364 

Sun 

E. 

95    9    1 

9666 

93  29  47 

9690 

91  50  38 

9608 

90  11  34 

3606 

28 

Antares 

W. 

98  20    8 

9886 

100    5  15 

9841 

101  50  15 

9846 

103  35    9 

3349 

a  Aquil» 
a  Anetis 

W. 

49  57  42 

8081 

51  27  16 

8001 

52  57  28 

9973 

54  28  14 

8960 

E. 

49  42  14 

9401 

47  58  40 

9410 

46  15  20 

9419 

44  32  13 

3439 

Sun 

E. 

81  57  27 

9616 

80  18  54 

9691 

78  40  27 

9694 

77    2    5 

9690 

29 

a  AquiliB 
a  Anetis 

W. 

62    8  34 

986(S 

63  41  36 

9866 

65  14  52 

9846 

66  48  20 

9889 

E. 

36    0  55 

9609 

34  19  44 

9692 

3239    1 

9649 

30  58  48 

9569 

Sun 

E. 

68  51  54 

9664 

e7  14  12 

9669 

65  36  37 

9666 

63  59  10 

9670 

90 

a  AquilsB 

W. 

74  37  33 

9819 

76  11  36 

9819 

77  45  39 

3810 

79  19  42 

9891 

Fomalhaat 

W. 

47  36  21 

8399 

49    0    7 

8979 

50  24  43 

8949 

51  50    3 

8909 

Sun 

E. 

55  53  50 

9700 

54  17  10 

9707 

52  40  39 

3718 

51    4  17 

9780 

31 

a  Aquil» 

W. 

87    9    8 

9840 

88  42  44 

9847 

90  16  11 

3864 

91  49  29 

9869 

Fomalhaut 

W. 

59    5  11 

3008 

60  33  29 

8078 

62    2    5 

8066 

63  30  57 

8066 

aP^aai 

W. 

39  22  46 

9817 

40  56  52 

9798 

42  31  22 

3788 

44    6  12 

9771 

Man 

W. 

24  52  47 

9791 

26  27  27 

9786 

28    2  14 

9782 

29  37    5 

9781 

Sun 

E. 

43    4  46 

2766 

41  29  21 

9766 

39  54    7 

9772 

38  19    3 

9TO2 

■l 


92 


JUNE^    1864. 


I. 


AT 

GREENWICH  APPARENT   NOON. 

i 

i 

1 

1 

THE  SUNTS 

of  tfa* 
Betni- 

Time, 
iabt 

WS.fm 
Ibnr. 

• 

Bight  AMMDsloa. 

Diff.for 

DecUnatkm. 

Dltf.!br 
Ihoor. 

Tiint. 

Wed. 
Thur. 
Fri. 

1 

2 
3 

h      m      8 

4  38  27.32 
4  42  33.30 
4  46  39.65 

8 

10.239 
10.256 
10.271 

N.22°    7  53'.7 
22  15  40.0 
22  23    3.0 

idloi 

18.94 
17%97 

li  4^18 
15  48.04 
15  47.91 

68,44 
m49 
08.54 

m      « 

2  25.41' 
2  16,02, 
2     6,23 

8 

0.3&2 

0.3fiti 
04H 

Sat 
Sun. 
Mon.  , 

4 

5 
6 

4  50  46.36 
4  54  53.42 
4  59     0.80 

10.996 
10.300 
lt).3l3 

22  30    2.6 
22  36  38.8 
22  42  51.2 

16.99 
16.00 
15.01 

15  47.79 
15  47.67 
15  47.50 

68.59 
08.03 
68.07 

1  56,10i 
1  45.03 
1  34.84 

0.443 
0.4S6 

Tues. 

Wed/ 

Thur. 

7 
8 
9 

5    3    8.49 
5    7  16.46 
5  11  24.68 

10.3fi5 
10.336 
Uy.346 

22  48  39.5 
22  54    3.9 
22  59    4.2 

14.01 
13.01 
12.00 

15  47,45 
15  47.35 
15  47,25 

68,71 
08.75 
68,79 

I  23.73 
I    12.35 
I     a73 

0.4ffl 

0.479, 
0.4d9 

Fri. 
Sat 
Sun. 

10 
11 
12 

5  15  33.10 
5  19  41.72 
5  23  50.53 

10.355 
10.362 
10.369 

28     3  40.3 
23     7  52.1 
23  11  39.4 

10.99 
9.98 
8.96 

15  47.1(5 
15  47.07 
15  46-98 

68,82 
68.85 

68.88 

0  48.89 
0  36,85 
0  24,62 

0J>06 

0.513 

Mon. 
Tnes. 
Wed. 

13 
14 
15 

5  27  59.50 
5  32    8.61 
5  36  17.83 

10.375 
10.380 
10.384 

23  15    2.2 
23  18    t).4 
28  20  34.0 

7.94 
6.91 
5.89 

15  40.90 
15  40.83 
15  40.70 

68*91 
68.93 

08.95 

0  12,25 

OJ>lll 

0.52S| 

6     0.2* 
0  12,88 

Thur. 

Fri. 

Sat 

16 
17 
18 

5  40  27.15 
5  44  36.53 
5. 48  45.97 

lt).388 
10.391 
10.803 

28  22  43.0 
23  24  27.2 
23  25  46.7 

4.86 
3.83 

2.80 

15  40.09 
15  40.0J 
15  46.50 

68.96 
68,97 
68.98 

0  25,60 
0  38.39 
0  51.23 

0.532 
0.534 

0.536 

Sun. 
Mon. 
Tues. 

19 
20 
21 

5  52  55.44 

5  57     4.93 

6  1  14.41 

T0.39S 
10.305 
10.398 

28  26  41.4 
28  27  11.3 
23  27  16.4 

1.77 
0.73 
0.30 

15  40.51 
15  40,40 ! 
15  40.41 

68.98 
68,98 
68.98 

1     4.12 
1   17,03 
1  29.90 

0.537 

0.537' 

0.536 

Wed. 
Thur. 
Fii. 

22 
23 
24 

6    5  23.85 
6    9  33.26 
6  13  42.60 

10.392 
10.389 
10.3R6 

23  26  56.7 
23  26  12.1 
23  25    2.7 

1.34 
2.37 
3.40 

15  40.36 
15  40^1 
15  40.27 

68.97 
68.96 
68.95 

1  42.76 

1  55.57 

2  S.a'i 

0.535 

0.5S3 
0.530 

Sat 
Sun. 
Mon. 

25 
26 
27 

•6  17  51.87 
6  22     1.02 
6  2$  10.03 

W.388 

10.377 
10.371 

28  28  28.7 
23  21  29.9 
23  19     6.3 

4.43 

5.46 
6.49 

15  40.23 
15  40,20 
15  46.17 

68.93 

68.91 

oasD 

2  21.00 
2  33.56 
2  45.97 

o.:.2i  1 

0.515; 

Tues. 
Wed. 
Thur. 

28 
29 
30 

6  30  18.88 
6  34  27.56 
6  38  36.06 

10.364 
10.356 
10.347 

23  16  18.2 
28  13    5.7 

28     9  28.8 

7.51 
8US3 
9.54 

15  46.14 
15  46,12 
15  46.11 

08.R6 
08.83 
68.80 

2  58.23 

3  io.:^t 
3  ^aA 

0.5(^ 

csno 

0.491 

Fri. 

31 

6  42  44.32 

10.337 

N.23     5  27.5 

10.55 

15  46.10 

68.76 

3  ^.91 

0.4S0 

N 

011.- 

>-llManmioftke 

SMDidtaun 

Btor  pMring  nutylie  tl 

kmndltri 

nibtnK4tng1kiJBf>DmtlH 

)  BidenAt  TliQ*.               H 
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AT  GREENWICH  MEAN 

NOON. 

THE   J 

SUN'S 

•nme, 

tobe 

added  to 

• 

1 

1 

Dlff.fbr 
Ihoor. 

SdeiMl 
Tim. 

^parent 
B^St  AMHialMi. 

Diff.for 
Ihoar. 

Apparent 

MflCfor 
llioar. 

subtToeted 
/^ 
Mean 
Time, 

Wed. 

1 

h     m      ( 

4  38  27.72 

10.239 

N.22'   754:5 

ig'Igi 

22&.39 

0.382 

h     m      ■ 

4  40  53.11 

Thur. 

2 

4  42  sae7 

10.956 

22  15  40.7 

18.94 

2  16.00 

0.399 

4  44  49,6rr 

Fri, 

3 

4  46  4a00 

10.271 

522  23    3.6 

17.97 

3     6w23 

0.414 

4  ^46.32 

Sat. 

4 

4  50  46.69 

10.dd6 

22  30    8.1 

16.99 

1  56.09 

0.429 

4  53  42.78 

Suiu 

5 

4  54  53.73 

10.301 

22  36  39.2 

16.00 

1  45.62 

0.443 

4  56  S9  J4 

Hon. 

8 

4  SO     1.07 

• 

10.313 

22  42  5L5 

15.01 

1  34.83 

0.456 

5    0  35.90 

Toes. 

1 

5    3    8.73 

10.325 

i^  48  39^ 

34.01 

1  23.72 

0.468 

5    4  32.45 

Wed. 

8 

5    7  16.CT 

10.336 

22  54    4.1 

13.01 

1  12.34 

0.479 

5    8  29.61 

Than 

« 

5  11  24.S5 

V0.846 

22  59    4.4 

12.00 

1     0.72 

0.489 

5  13  S5.57 

Frk 

10 

5  15  SS.24 

10.355 

23    3  40.4 

10.99 

0  48.88 

0.496 

5  16  23.12 

Sal. 

11 

5  19  41.83 

10.362 

23     7  62.1 

y.yo 

0  86.85 

0.506 

5  30  18.68 

Stm. 

12 

5  23  50.61 

10.360 

23  11  39.4 

8.96 

0  24.63 

0.513 

5  24  15.28 

Mon. 

13 

5  27  69.64 

10.375 

23  15    2.2 

7.94 

0  12.25 

0.619 

5  28  11.79 

Toe*. 

14 

6  32    8.61 

10.380 

23  18    0.4 

6.91 

5-5^6 

0.524 

5  32    8.85 

Wed. 

IS 

6  36  17.79 

10.384 

23  20  34.0 

5.89 

0  12.88 

0.528 

5  36     4.91 

Tliar. 

16 

6  40  27.07 

1(UB8 

23  22  43X) 

4.86 

0  25.60 

0.632 

5  40     1.47 

Fri. 

17 

6  44  ^.41 

10.3dl 

23  24  27.2 

3.83 

0  38.39 

0.534 

5  43  58.02 

Sat. 

18 

6  48  45.81 

10.3&3 

23  25  46.7 

2.80 

«  51.33 

6.536 

5  47  64.68  1 

Am. 

19 

6  52  55.25 

10.3I» 

23  26  41.4 

1.77 

1*    4.11 

0.537 

5  51  51.14  ' 

Mob. 

20 

5  57     4.71 

10.393 

23  27  11^ 

0.73 

1  17.03 

0.537 

5  55  47.69 

Tn«k 

SI 

6     1  14.14 

10.383 

23  27  16^ 

0.30 

1  29.89 

0.536 

5  59  44.25 

Wei 

22 

6     5  23.64 

10.382 

23  26  56.7 

1.34 

1  43.73 

0.535 

6     3  40.81 

1  Thar. 

33 

6     9  32.92 

10.389 

23  26  12.2 

2.37 

1  55.56 

0.533 

6    7  87.36 

Fri. 

24 

6  13  42.23 

10.386 

23  25    2.9 

3.40 

2     8.31 

0.530 

6  11  33.93 

I'Sirt. 

25 

6  17  61.46 

16.382 

23  23  28.9 

4.43 

2  20.98 

0.5&6 

6  15  30.48 

\&m. 

36 

6  22    0.57 

10.377 

23  21  30.1 

5.46 

2  33.54 

0.521 

6  19  27X)3 

Koo. 

87 

6  86     9.54 

10.371 

23  19     6.6 

6.49 

2  45.^ 

0.515 

6  33  23.se 

Toes. 

28 

6  30  18.36 

10.364 

23  16  18.6 

7.51 

2  58.21 

€.508 

6  27  20.15 

Wed. 

29 

6  84  27i)l 

10.356 

23  13    6.2 

8.53 

8  10.31 

0.500 

6  31  16.70 

Tkar, 

80 

6  88  35.47 

1M47 

23    9  29.4 

9.54 

8  22.21 

0.191 

6  35  13it6 

Fri. 

81 

6  42  43.70 

«)«r 

KS3    5  28.2 

10.55 

8  33.88 

0.480 

6^    9.63 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 


153 
154 
155 

156 
157 
158 

159 
160 
161 

162 
163 
164 

165 
166 
167 

168 
169 
170 

171 
172 
173 

174 
175 
176 

177 
178 
179 

180 
181 
182 

183 


Thte  LONQITUDB. 


71  10  55.2 

72  8  22.6 

73  5  49.2 

74  3  15.0 

75  0  40.0 

75  58  4.0 

76  55  27.1 

77  52  49.3 

78  50  10.6 

79  47  30.9 

80  44  50.2 
8*1  42  8.6 

82  39  26.1 

83  36  42.7 

84  33  58.4 

85  31  13.3 

86  28  27.6 

87  25  41.3 

88  22  54.5 

89  20  7.3 

90  17  19.9 

91  14  32.3 

92  11  44.4 
.  93  8  56.4 

94  6  8.4 

95  3  20.4 

95  60  32.5 

96  57  44.7 

97  54  57.1 

98  52  9.6 

99  49  22.3 


10  22.3 

7  49.5 
5  15.9 

2  41.5 

0  6.4 

57  30.3 

54  53.2 
52  15.2 
49  36.3 

46  56.5 
44  15.7 
41  33.9 

38  51.2 
36  7.6 
33  23.2 

30  37.9 
27  52.0 
25  5.5 

22  18.5 
19  31.2 
16  43.7 

13  55.9 

11  7.8 

8  19.6 

5  31.4 

2  43.2 

59  55.1 

57  7.2 
54  19.4 
51  31.7 

48  44.2 


Dlftfor 
1  hour. 


43.66 
43.63 
43.60 

43.56 
43.52 
43.48 

43.45 
43.41 
43.37 

43.33 
43.29 
43.25 

43.21 
43.17 
43.14 

43.11 
43.08 
43.06 

43.04 
43.03 
43.02 

43.01 
43.01 
43.00 

43.00 
43.00 
43.00 

43.01 
43.02 
43.03 

143.03 


LATITUDB. 


-d'.17 
0.31 
0.45 

0.58 
0.69 
0.79 

0.87 
0.92 
0.93 

0.91 
0.87 
0.80 

0.70 
0.58 
0.45 

0.32 

0.19 

—0.06 

-h0.05 
0!14 
0.21 

0.24 
0.23 
0.19 

0.14 
-h0.07 
—0.02 

0.14 
0.27 
0.41 

—0.54 


M)gR'ritlitii 

ofth« 

Radioj  Veetflr 

oftba 

Dtir.  fbr 

Harih. 

I  hour 

0.00628*12 

aas 

.006^458 

'2r>.2 

.0064049 

24.2 

.0064616 

23/1 

.0065158 

22,1 

.0065676 

21,1 

.0066170 

20.1 

.0066640 

lf>.l 

.0067087 

18.2 

.0067511 

17.3 

.0067914 

16.4 

.0068207 

15.5 

.0068659 

14,7 

.00(>jMm4 

14,0 

.00(ii»:in2 

13,3 

.0069frH 

12.7 

.0069941 

12.1 

.0070224 

11.5 

.0070493 

10,S> 

.0070748 

10,3 

.0070989 

9,7 

.0071215 

9,1 

.0071425 

8,5 

.0071619 

7,8 

.0071796 

7.1 

.0071955 

6.3 

.0072094 

5.4 

.0072213 

4.5 

.00Ti3O8 

3.3 

.0072379 

2.4 

0.0072426 

1.4 

Bf  BUI  Tima 

of 
SJa«n4l  Oh. 


19  15  56,99 
19  12     1.08 

19     8     5J7 

19  4  9.26 
19  0  ia.35 
18  56  17.44 

18  52  21.53 
18  48  25.61 
18  44  29.70 

18  40  33.79 
18  36  37.88 
18  32  41.97 

18  28  46.06 
18  24  50.15 
18  20  54.24 

18  16  58.33 
18  13  2.42 
18     9     6.50 

18  5  10,59 
18  1  14.68 
17  57  18.77 

17  63  22^ 
17  49  26J5 
17  45  31.04 

17  41  35,13 
17  37  39.22 
17  33  43.31 

17  29  47.40 
17  25  5L49 
17  21  55.58 

17  17  59.67 


Non ;  X  oomepondi  to  the  inu  equinox  of  the  date,  x'  to  the  mean  equinox  of  Juuur  Od, 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MCX)]SrS 

fnmmTAinmt. 

HOBIZOMTAL  PARAH.AX. 

IfERIDIAN  PASSAGE. 

AGS. 

Noon. 

Mldalgbt 

NOOB. 

DUtlbr 

IhODT. 

Uadnight 

DULfor 
Ihour. 

Dlff.for 
Ihoor. 

1 

2 
3 

15  4d'.6 
15  41.9 
15  33.5 

1^  4dl.8 
15  37.8 
15  29.0 

57*  5^.4 
57  30.2 
56  59.2 

-1.10 
1.24 
1.33 

57  44.7 
57  15.0 
56  43.1 

-1.17 
1.29 
1.36 

h      m 

22  13.1 

23  6.5 
23  59.9 

m 

2.21 
2.22 
2.21 

d 
26.5 
27.5 
28.5 

4 
5 
6 

15  24.6 
15  15.6 
15    7.1 

15  20.1 
15  11.3 
15    3.2 

56  26.6 

55  53.8 

56  22.6 

1.37 
1.35 
1.24 

56  10.2 
55  37.9 
55    8.2 

1.37 
1.30 
1.15 

6 

0  52.5 

1  43.3 

2.15 
2.07 

0.0 
1.0 
2.0 

7 
8 
9 

14  59.6 
14  53.6 
14  49.5 

14  56.4 
14  51.2 
14  48.3 

54  54.9 

54  32.7 

,  54  17.8 

1.05 
0.78 
0.44 

54  43.0 
54  24.2 
54  13.5 

0.92 

0.62 

-0.26 

2  32.0 

3  18.3 

4  2.6 

1.98 
1.89 
1.81 

3.0 
4.0  1 
5.0, 

10 
11 
12 

14  47.8 
14  48.8 
14  52.6 

14  47« 
14  50.3 
14  55.5 

54  11.6 
54  15iJ 
54  29.1 

-0.06 

40.36 

0.79 

54  12.1 
54  20.9 
54  39.8 

+0.15 
0.58 
0.99 

4  45.3 

5  27.3 

6  9.3 

1.76 
1.75 
1.77 

6.0 
7.0 
8.0 

13 
14 
15 

14  59.1 

15  8.1 
15  19.3 

15    3.3 
15  13.5 
15  25.5 

M  53.0 
Sb  26.2 
56    7.4 

1.19 
1.56 
1.85 

55    8.5 

55  45.9 

56  30.3 

1.38 
1.72 
1.95 

6  52.1 

7  36.7 

8  23.8 

1.82 
1.91 
2.03 

9.0 
10.0 
11.0  i 

16 
17 
18 

15  32.0 
15  45.4 
15  58.4 

15  38.7 

15  52.0 

16  4.3 

56  54.2 

57  43.2 

58  30.7 

2.02 
2.03 

1.88 

57  18.6 

58  7.4 
58  52.6 

2.04 
1.98 
1.74 

9  14.2 

10  8.1 

11  5.1 

2.17 
2.31 
2.41 

12.0 
13.0 
14.0 

19 
20 
21 

16    9.7 
16  18.6 
16  24.2 

16  14.5 
16  21.9 
16  25.6 

59  12.5 

59  45.0 

60  5.5 

1.56- 

1.12 

0.58 

59  30.1 

59  56.9 

60  10.8 

1.35 

0.85 
+0.30 

12  4.0 

13  3.5 

14  1.9 

2.47 
2.46 
2.39 

15.0 
16.0 
17.0 

22 
23 
24 

16  26.1 

16  24.7 

•  16  20.2 

16  25.8 
16  22.8 
16  17.0 

60  12.8 
60    7.4 
59  50.9 

+0.04 

-0.47 

0.88 

60  11.6 
60    0.4 
59  39.3 

-0.22 
0.69 
1.03 

14  58.3 

15  52.5 

16  44.8 

2.30 
2.22 
2.15 

18.0 
19.0 
20.0 

25 
26 

27 

16  13.4 
16    5.3 
15  56.5 

16    9.5 
16    0.9 
15  52.0 

59  26.2 
58  56.4 
58  23.9 

1.15 
1.30 
1.38 

59  11.7 
58  40.4 
58    7.2 

1.24 
1.35 
1.39 

17  35.9 

18  26.5 

19  17.4 

2.12 
2.11 
2.13 

21.0 
22.0 
23.0 

28 
29 
30 

15  47.4 
15  88.4 
15  29.6 

15  42.8 
15  34.0 
15  25.4 

57  50.5 
57  17.3 
56  45.0 

1.39 
1.37 
1.31 

57  33.7 
57     1.0 
56  29.5 

1.39 
1.34 
1.28 

20  8.9 

21  1.1 
Sil  53.6 

2.16 
2.18 
2.18 

24.0 
25.0 
26.0 

31 

1^21.2 

15  n:2 

• 

56  14.2 

-1.26 

55  59.3 

-1.22 

22  45.8 

2.16 

27.0 
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.     GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Dur. 

forlm. 

Declination. 

Dift: 
forlm. 

Ooor. 

Bight  AaomOoa. 

ma. 

forlm. 

BIS. 
tolm. 

WEDNESDAY   1. 

FRIDAY  3. 

0 

h    m    ■ 

2    7    0,15 

s 
3.9648 

N.1^12  3d.O 

N 

8.637 

0 

h    m     ■ 
3  57  11.94 

3.3143 

N.l^  16(29.9 

9.806 

1 

2    9  16.09 

3.9064 

14  21    8.7 

8,563 

1 

8  59  30.80 

8.8143 

19  20  14.9 

MB* 

2 

2  11  32.12 

3.3680 

14  29  39J2 

&466 

2 

4    1  49.65 

3.8U1 

19  23  53.2 

8.183 

3 

2  13  48  J24 

3.3605 

14  38    4.6 

sjm 

3 

4    4    8.49 

3.314) 

19  27  24.7 

1.489 

4 

2  16    4.46 

3.3711 

14  46  24.8 

8.998 

4 

4    6  27.33 

3.3140 

19  30  49.4 

8.SS6 

5 

2  18  20.77 

3<5727 

14  54  39.7 

8.905 

5 

4    8  46.16 

3U)138 

19  34    7.4 

9.344 

6 

2  20  37.18 

3.3748 

15    2  49.3 

8.116 

6 

4  11    4.96 

t.8186 

19  37  18.6 

9.181 

7 

2  22  53.68 

3.3T60 

15  10  53.5 

8Un6 

7 

4  13  23.78 

3.3188 

19  40  23.0 

9418 

8 

2  25  10J28 

3.3774 

15  18  52.3 

T.9W 

8 

4  15  42.57 

8.8180 

19  43  20.7 

9b895  ' 

9 

2  27  26J97 

3.3788 

15  26  45.7 

7.845 

9 

4  18    1.34 

3JJ196 

19  46  11.6 

^T»  1 

10 

2  29  43.74 

3.9803 

15  34  33.6 

7,758 

10 

4  20  2a08 

8.3138 

19  48  55.7 

%m» 

11 

2  32    0.61 

3.3818 

15  42  16.0 

7,660 

11 

4  22  38.79 

3.3116 

19  51  33.0 

%m 

12 

2  34  17.56 

3.3833 

15  49  52.8 

7,566 

12 

4  24  57.47 

9.3110 

19  54  ae 

9451 

13 

2  36  34.60 

3.9846 

15  57  23.8 

7.470 

13 

4  27  16.11 

0   9.3188 

19  56  27.3 

%Ml 

14 

2  38  51.72 

3.3861 

16    4  49.1 

7JJ74 

14 

4  29  34.70 

3.3096 

19  58  44.1 

*398  1 

15 

2  41    8.92 

3.3876 

16  12    8,7 

7,378 

15 

4  31  53.25 

VQBB 

.20    Q34.1 

%m  1 

16 

2  43  26J21 

3.3889 

16  19  22.4 

7.183 

16 

4  34  11.75 

9.3080 

20    2  57.3 

1.881 

17 

2  45  43.58 

3.3803 

16  26  30.4 

lum 

17 

4  36  30.21 

9.3071 

20    4  53.6 

1.881 

18 

2  48    1.04 

3.2916 

16  33  32.7 

6.989 

18 

4  38  48.61 

3.3063 

20    6  4ai 

1.768 

19 

2  50  18.57 

3.3939 

16  40  29.1 

6,890 

19 

4  41    6.95 

3.3063 

20    8  25.8 

lw65& 

20 

2  52  36.18 

3.3943 

16  47  19.5 

6.791 

20 

Jggg 

9.3011 

20  10    1.7 

1JM3 

21 

2  54  53.87 

3.3956 

16  54    4.0 

9MI 

21 

9.8080 

20  11  30.g 

1.439 

22 

2  57  11j65 

3.3967 

17    0  42i» 

6L501 

22 

4  48    l!59 

9.8019 

20  12  53.1 

1.816 

23 

2  59  29.49 
THl 

3.3979 

msD^ 

N.17    7  14.9 

6.490 

23 

4  50  19.66 
SAT 

3.3007 

UKD^ 

N.20  14    a7 
T  4, 

L303 

0 

8    147.38 

3.3990 

N.17  13  41.3 

6,388 

0 

4  52  37.67 

3,3994 

N50  15  17.5 

UQ80 

1 

8    4    5.35 

3.3000 

17  20    1.5 

6.386 

•1 

4  54  55.58 

3.3980 

20  16  19.5 

0977 

2 

3    6  23.38 

3.3011 

17  26  15.6 

6.188 

2 

4  57  13.41 

3.9965 

20  17  14.7 

Qb884 

3 

8    8  41.48 

3.3091 

17  32  23.5 

6.679 

3 

4  59  31,17 

9,3950 

20  18    3.2 

0,751 

4 

8  10  59.63 

3.3031 

17  38  25.1 

5.975 

4 

5    1  48.82 

3.3934 

20  18  44.9 

(MB8 

5 

.  8  13  17.84 

3.3041 

17  44  20.5 

6.871 

5 

5    4    6.38 

3^18 

20  19  19.8 

0,839 

6 

8  15  36.12 

3.3051 

17  50    9.6 

5.766 

6 

5    6  23.84 

3,9903 

20  19  47.9 

0.413 

7 

8  17  54.45 

3.8060 

17  55  52.4 

5,661 

7 

3    SUM 

3^9880 

20  20    9.3 

0301 

8 

8  20  12.83 

3.3069 

18    1  28.9 

6.656 

8 

5  10  58.46 

3.3868 

20  20  24.0 

M» 

9 

8  22  31iJ7 

3.3077 

18    6  59.0 

5.450 

9 

5  13  15.61 

3.9849 

20  20  32.0 

0^977 

10 

8  24  49.75 

a.3065 

18  12  22.8 

5.844 

10 

3  15  32.64 

3.3839 

20  20  38.3 

OgOftl 

U 

8  27    8ii8 

3.3093 

18  17  40.2 

5,387 

11 

5  17  49.55 

3.3809 

20  20  28.0 

0044 

12 

8  29  26.66 

3.3099 

18  22  51.2 

5,199 

12 

5  20    6.35 

3.9789 

20  20  16.0 

0JW4 

13 

8  31  45.47 

3.3105 

18  27  55.6 

5.019 

13 

5  22  23.02 

3.9768 

20  19  57.5 

0364 

14 

8  34    4.11 

3.3111 

18  32  53^ 

4,910 

14 

5  24  39,57 

34r747 

20  X9  32.4 

0U74 

15 

8  36  22.79 

3.3116 

18  37  44.8 

4.801 

15 

5  26  55.99 

3,9796 

20  19    0.6 

0,584 

16 

8  38  41.50 

3.3131 

18  42  29.6 

4.693 

16 

5  29  12.26 

3.3705 

20  18  22.3 

0.691 

17 

8  41    OM 

fl.3131 

18  47    7.8 

4.568 

17 

5  31  28.44 

3J1688 

20  17  37.4 

04» 

18 

3  43  19.00 

3.3139 

18  51  39.4 

4.473 

18 

5  33  44.48 

3.9660 

20  16  46.Q 
20  15  48.1 

OJIO 

19 

3  45  37.79 

9.8133 

18  56    4,4 

4,3fl» 

19 

536    036 

3.3086 

1.818 

20 

3  47  56.59 

3.3136 

19    0  22.8 

4.353 

20 

5  38  laio 

9.3613 

20  14  43.8 

1036 

21 

3  50  15.41 

3.8138 

19    4  34.6 

A.U1 

21 

5  40  31.71 

3.9i58a 

20  13  33i) 

1.334 

22 

3  52  34.24 

3.3140 

19    8  39.7 

4.030 

22 

5  42  47.16 

3.3563 

20  12  15.8 

1.843 

23 

3  54  53.08 

3.3141 

19  12  38.1 

8.918 

23 

5  45    2.46 

3.3537 

20  10  52.1 

1.443 

124 

3  57  11.94 

3.3143 

N.19  16  29.9 

8.806 

24 

5  47  17.61 

3.3511 

N.20    9  22.0 

1JI33 

TI. 


JUNE,    1864, 


9T 


•                                           — 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AfloeDBlOD. 

Diff. 
for  1  m. 

>     • 

INff. 
forlm. 

Hoar. 

Diff. 
Ibrlm. 

Diff. 
Ibrlm. 

SI 

JKDJC. 

Z  5. 

TUESDAY  7. 

0 

h     m     ■ 
5  47  17.61 

S 

S.Q611 

Njao°  i^,o 

u 
1.553 

0 

h     m     s 
7  31  39.73 

B 
3.0689 

N.i:^  d  16.6 

N 

5.956 

1 

5  49  32.59 

3.3484 

20    7  45.7 

1.656 

1 

7  33  44.95 

3.0653 

16  57  16.0 

6.031 

2 

5  51  47.41 

3.34«7 

20  .6    3.1 

1.763 

2 

7  35  49.95 

3.0816 

16  51  11.9 

6.106 

3 

5  54    2.08 

3.3430 

20    4  14.2 

1.866 

3 

7  37  54.74 

3.0778 

16  45    3.3 

6.180 

4 

5  56  16.57 

3.3403 

20    2  19.1 

1.971 

4 

7  39  59J29 

'    ajnn 

16  38  50.3 

6.354 

5 

5  58  30iX) 

3.3873 

20    0  17.7 

3U)75 

5 

7  42    3.63 

3.0704 

16  32  32.9 

6.836 

!    6 

6    0  45.06 

3J3844 

19  58  10.1 

3.170 

6 

7  44    7.75 

3.0667 

16  26  11.2 

6.397 

7 

6    2  59.04 

3.3315 

1355  56.3 

3.383 

7 

7  46  11.64 

3.0630 

16  19  45.2 

6.468 

8 

6    5  12.84 

3.3383 

19  53  36.3 

3.386 

8 

7  48  15.31 

34)693 

16  13  15.0 

6.639 

9 

6    7  26.47 

3.3335 

19  51  10.1 

3.488 

9 

7  50  18.77 

3.0657 

16    6  40.6 

6.600 

10 

6    9  39.91 

3.3336 

19  48  37.9 

3.588 

10 

7  52  22.00 

3.0531 

16    0    2.0 

6.679 

11 

6  11  53.17 

3.3195 

19  45  59.7 

3.688 

11 

7  54  25.02 

3.0484 

15  53  19.3 

6.747 

12 

6  14    6iJ5 

3JZ164 

19  43  15.4 

8.787 

12 

7  56  27.82 

3.0448 

15  46  32.4 

6.814 

13 

6  16  19.14 

3.3133 

19  40  25.3 

3.886 

13 

7  58  30.40 

3.0413 

15  39  41.7 

6.880 

14 

6  18  31.84 

3.3101 

19  37  29iJ 

3.984 

14 

8    0  32.77 

3X)876 

15  32  47.0 

|.946 
7.011 

15 

6  20  44.35 

3.3060 

19  34  27.3 

3.083 

15 

8    2  34.92 

3.0340 

15  25  48.2 

16 

6  22  56.66 

3.3036 

19  31  19.5 

3.180 

16 

8    4  36.85 

3.0306 

15  18  45.6 

7.076 

17 

6  25    8.78 

3J2003 

19  28    5.7 

3.377 

17 

8    6  38.57 

3J)369 

15  11  39.2 

7.140 

18 

6  27  20.70 

3.1970 

19  24  46.1 

3.374 

18 

8    8  40.09 

3.0334 

15    4  28.9 

7.303 

19 

6  29  32.42 

3.1987 

19  21  20.8 

8.470 

19 

8  10  41.39 

3.0199 

14  57  14.9 

7.365 

20 

6  31  43.94 

3.1903 

19  17  49.8 

8.566 

20 

8  12  42.48 

3U)164 

14  49  57.2 

7.337 

21 

6  33  55.25 

3.1868 

19  14  13.1 

8.661 

21 

8  14  43.36 

3.0130 

14  42  35.7 

7.388 

22 

6  36    6.35 

3.1833 

19  10  30.7 

8.755 

22 

8  16  44.04 

3.0006 

14  35  10.6 

7.449 

23 

6  38  17.25 
M( 

3.1799 

)NDA1 

N.19    6  42.6 
f  6.         • 

8.846 

23 

8  18  44.52 
WED 

34)003 

NESD 

N.14  27  41.9 
AY  a 

7.508 

0 

6  40  27.94 

3.176* 

N.19    2  48.9 

8.939 

0 

8  20  44.79 

3.0038 

Na4  20    9.7 

7.666 

1 

6  42  38.42 

3.1730 

18  58  49.9 

4.030 

1 

8  22  44.86 

1.9996 

14  12  34.0 

7.634 

2 

6  44  48.70 

3.1696 

18  54  45.4 

4.131 

2 

8  24  44.73 

1.9961 

14    4  54.8 

7.683 

3 

6  46  58.77 

3.1660 

18  50  35.3 

4.313 

3 

8  26  44.40 

1.9937 

13  57  12.1 

7.739 

4 

6  49    8.62 

3.1035 

18  46  19.9 

4.303 

4 

8  28  43.87 

1.9804 

13  49  26.1 

7.796 

5 

6  51  18.26 

3.1669 

18  41  59.1 

4.393 

5 

8  30  43.14 

1.9863 

13  41  36.7 

7.853 

6 

6  53  27.69 

3.1553 

18  37  32.8 

4.480 

6 

8  32  42.21 

14)830 

13  33  43.9 

7.906 

7 

6  55  36.90 

3.1517 

18  33    1.4 

4.568 

7 

8  34  41.09 

1.9798 

13  25  48.0 

7.960 

8 

6  57  45.89 

3.1481 

18  28  24.7 

4.656 

8 

8  36  39.78 

1.9766 

13  17  48.8 

8.014 

9 

6  59  54.66 

3.1444 

18  23  42.6 

4.743 

9 

8  38  38.29 

1.9733 

13    9  46.4 

8.067 

10 

7    2    3i21 

3.1407 

18  18  55.4 

4.880 

10 

8  40  36.60 

1.9701 

13    1  40.9 

8.118 

11 

7    4  11.54 

3.1371 

18  14    3.1 

4J)16 

11 

8  42  34.73 

1.9671 

12  53  32.3 

8.170 

12 

7    6  19.66 

3.1334 

18    9    5.6 

4.999 

12 

8  44  32.67 

1.9641 

12  45  20.6 

8.331 

13 

7    8  27.55 

3.1397 

18    4    3.2 

5.083 

13 

8  46  30.41 

1.9613 

12  37    5.9 

8.370 

14 

7  10  35.22 

3.1361 

17  58  55.8 

5.166 

14 

8  48  28.00 

1.9583 

12  28  48.2 

84119 

15 

7  12  42.68 

3.1334 

17  53  43.4 

5.347 

15 

8  50  25.43 

14)653 

12  20  27.6 

8.368 

16 

7  14  49.91 

3.1187 

17  48  26.1 

5.339 

16 

8  52  22.66 

1.9634 

12  12    4.1 

8.417 

17 

7  16  56.92 

3.1150 

17  43    3.9 

5.410 

17 

8  54  19.72 

1.0495 

12    3  37.7 

8.464 

18 

7  19  a7i 

3.1113 

17  37  36.9 

5.490 

18 

8  56  16.61 

1.9467 

11  55    8.4 

84»11 

19 

7  21  10.27 

3.1075 

17  32    5.1 

5.570 

19 

8  58  13.33 

1.9439 

11  46  36.4 

8.566 

20 

7  23  16.61 

3.1088 

17  26  28.6 

5.649 

20 

9    0    9.88 

1.9411 

11  38    1.7 

8.603 

21 

7  25  22.73 

3.1001^ 

17  20  47.3 

5.737 

21 

9    2    6i26 

14n8S 

11  29  24.2 

8.648 

22 

7  27  28.62 

3.0963* 

17  15    1.3 

6.805 

22 

9    4    2.48 

1.9066 

11  20  44.1 

8.603 

23 

7  29  34J5» 

3.0936 

17    9  10.7 

5.681 

23 

9    5  58.54 

14030 

11  12    1.3 

8.736 

L^ 

7  31  39.73 

3U)869 

N.17    3  15.6 

5.956 

24 

9    7  54.43 

14»304 

N.ll    3  1.5.71 

8.778 

13 


98 


JUNE,    1864. 


VIL 


• 

GREEISWICH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION.                             i 

Hour. 

Bight  Aflonaioii. 

Diff. 

for  1  m. 

DeoUniition. 

Dur. 

ftnrlm. 

Hoar. 

• 

Wfl. 
fliMlm. 

■ 

ItodiBatioii. 

• 

Dfs: 
ferlB. 

THURSDAY  9. 

SATURDAY  11. 

0 

h    m     ■ 
9    7  54.43 

1.9004 

N.lf  rfl^.7 

M 

8.778 

0 

h     m      • 

10  38  22.97 

B 
1.8661 

N.  3  2rf  4sfe 

nuuo 

1 

9    9  50.17 

1.9078 

10  54  27.8 

8.830 

1 

10  40  14.45 

1.8578 

3  13  32.9 

10.165 

2 

9  11  45.76 

1.936S 

10  45  37.4 

8.8(B 

2 

10  42    5.91 

1.8576 

3    3  22.6 

10.188 

3 

9  13  41.21 

1.9938 

10  36-44.4 

8.903 

3 

10  43  57.36 

1.8574 

2  53  11.3 

10.194 

4 

9  15  36.51 

1.9908 

10  27  49.0 

8.914 

4 

10  45  48.79 

1.8579 

2  42  59.3 

10J967 

5 

9  17  31.66 

1.9179 

10  18  51:2 

8.985 

5 

10  47  40.22 

1.8571 

2  32  46.5 

10.3S8 

6 

9  19  26.66 

1.9156 

10    9  51.0 

9.095 

6 

10  49  31.66 

1.8571 

2  22  33.0 

10.983 

7 

9  21  21.52 

1.913S 

10    0  48.5 

9.063 

7 

10  51  23J0 

1.8579 

2  12  18.7 

10.S44 

8 

9  23  16J85 

1.9109 

9  51  4a6 

9.161 

8 

10  53  14.54 

1.8573 

2    2    3.8 

10.956 

9 

9  25  10.84 

1.9086 

9  42  36.4 

0.188 

9 

10  55    5.97 

1.8574 

1  51  4ai 

16J67 

10 

9  27    5.29 

1.9064 

9  33  27.0 

0.175 

10 

10  56  57.42 

1.8676 

1  41  31.8 

16:977 

11 

9  28  59.61 

1.904S 

9  24  15.4 

0.911 

11 

10  58  48.89 

1.8579 

1  31  14.9 

10.987 

12 

9  30  53.81 

1.909S 

9  15    1.7 

0.347 

12 

11    0  40.37 

1JB583 

1  20  57.4 

10J996 

13 

9  32  47.88 

1.9001 

9    5  45.9 

0.989 

13 

11    2  31.89 

1.8568 

1  10  39.5 

10.801 

14 

9  34  41.83 

1.8081 

8  56  28.0 

9.817 

14 

11    4  23.43 

.    1.8696 

1  10  21.1 

10.319 

15 

9  36  35.65 

1.8961 

8  47    7.9 

0.351 

15 

11    6  15.00 

1.8598 

0  50    2.1 

W.S19 

16 

9  38  29.35 

1.8941 

8  37  45.9 

0.383 

16 

11    8    6.60 

1.8603 

0  39  42.8 

10.396 

17 

9  40  22.94 

*  1.8933 

8  28  21.9 

0.416 

17 

11    9  58.24 

1.8609 

0  29  2311 

10.833 

18 

9  42  16.42 

1.8904 

8  18  56.0 

0.449 

18 

11  11  49.91 

1.8615 

0  19  ao 

wjao 

19 

9  44    9.79 

1.8886 

8    9  28.1 

0.461 

19 

11  13  41.63 

1.8698 

N,  0    8  42.6 

10.844 

20 

9  46    3.05 

1.8868 

7  59  58.3 

0.519 

20 

11  15  33.39 

1.8680 

s.  0  1  sai 

10J349 

21 

9  47  56Sil 

1.88M 

7  50  26.7 

0.548 

21 

11  17  25.19 

1.8638 

0  11  59.0 

10.SS3 

22 

9  49  49.26 

1.8838 

7  40  53.3 

0.573 

22 

11  19  17.05 

1.8647 

0  22  20^2 

10.356 

23 

9  51  42.21 

1.8817 

N.  7  31  18.1 

0.603 

23 

11  21    8.96 

1.8657 

S.  0  32  41.6 

10^816 

FB 

IDAT 

10* 

•       SU] 

OT)AY 

12. 

0 

9  53  35,07 

1.8809 

N.  7  21  41.0 

9.689 

0 

11  23    0.92 

-1.^8 

S.  0  43    3i2 

10.360 

1 

9  55  27.ai 

1.8787 

7  12    2.3 

0.660 

1 

11  24  52.96 

1.8660 

0  53  24.8 

10  361 

2 

9  57  20.52 

1.8772 

7    2  21.9 

0.687 

2 

11  26  45.07 

1.8681 

1    3  46.5 

10.303 

3 

9  59  13.12 

i.87as 

6  52  39.9 

9.713 

3 

11  28  37.26 

1.8768 

1  14*a3 



4 

10    1    5.63 

1.8744 

6  42  56.4 

0.T89 

4 

11  30  29.51 

1.8715 

1  24  30.1 

10J04 

5 

10    2  58.06 

1.8731 

6  33  11.3 

0.765 

5 

11  32  21.84 

1.8798 

1  34  5L9 

10.363 

6 

10    4  50.40 

1.8718 

6  23  24.6 

9.790 

6 

11  34  14i25 

1.8741 

1  45  13.7 

10^69 

7 

10    6  42.67 

1.8706 

6  13  36.3 

0315 

7 

11  36    6.74 

1.8755 

1  55  35.4 

n.361 

8 

10    8  34.87 

1.8606 

6    3  46.7 

0.839 

8 

11  37  59.31 

1.8769 

2    5  57.0 

10.359 

9 

10  10  27.01 

1.8684 

5  53  55.9 

9.863 

9 

11  39  51i)7 

1.8784 

2  16  18.4 

10.367 

10 

10  12  19.08 

1.8674 

5  44    3.6 

9.884 

10 

11  41  44.72 

1.8790 

2  26  39.7 

10JS4 

11 

10  14  11.09 

1.8663 

5  34  10.0 

9.906 

11 

11  43  37.57 

1.8615 

2  37    0.8 

10.300 

12 

10  16    3.05 

1.8663 

5  24  15.0 

0.998 

12 

11  45  30.51 

1.6689 

2  47  21.7 

10.348 

13 

10  17  54.94 

1.8644 

5  14  18.7 

8.960 

13 

11  47  23.57 

1.8851 

2  57  42.1 

10.340 

14 

10  19  46.78 

1.8636 

5    4  21.1 

9.971 

14 

11  49  16.73 

1.8B70 

3    8    2.3 

10.334 

15 

10  21  38.56 

1.8697 

4  54  22.2 

0.991 

15 

11  51  10.00 

1.8688 

3  18  22J2 

10.397 

■16 

10  23  30.30 

1.8690 

4  44  22.2 

10.011 

16 

11  53    3-39 

1.8007 

3  28  41.6 

n.390 

17 

10  25  22.00 

1.8618 

4  34  21.0 

10.080 

17 

11  54  56.90 

1.8097 

3  39    0.5 

10.319 

18 

10  27  13.66 

1.8606 

4  24  18.5 

10.040 

18 

11  56  50.52 

1.8048 

3  49  19.0 

»J04 

19 

10  29    5.28 

1.8600 

4  14  15.0 

10.067 

19 

11  58  44i28 

1.6960 

3  59  37.0 

10J99S 

20 

10  30  56.87 

1.8605 

4  4  ia5 

104)64 

20 

12    0  38.16 

1.8001 

4    9  54.4 

10.S86 

21 

10  32  48.43 

1.8591 

3  54    4.9 

10^1 

21 

12    2  32.16 

1.9013 

4  20  11.3' 

10.977 

22 

10  34  39.97 

1.8567 

3  43  58.4 

10.118 

22 

12    4  26.31 

1.0036 

4  30  27.6! 

10.9C7 

23 

10  36  31.48 

1.6564 

3  33  50.9 

10.134 

23 

12    6  20.60 

1.9060 

4  40  43-3= 

10J9fl6 

24 

10  38  22.97 

1.8581 

N.  3  23  420} 

W.ISO 

24 

12    8  15.00 

.     1.9084 

a  4  50  58.31 

10JM4 

r 


VIII. 


JUNE,    1864. 


99 


1                                           GREENWICH  MEAN  TIME. 

• 

THK  MOON'S  BIGHT 

ASCENSION  AND  DECLDfATION. 

• 

Bma. 

B%ht  AffMuhm. 

Diff. 
forlm. 

Wff. 
fiorlu. 

Boar. 

Right  AaoMutoi. 

Diff. 
forlm. 

Dur 

forlm. 

• 

MO 

NDAY 

18. 

WEDNESDAY   15. 

0 

h    u    s 
12    8  15.00 

^oos. 

S.  4^  50' 58.3 

10.344 

0 

h     m     • 
13  43  38J21 

s 
30)667 

S.12  3£/2^J2 

N 

8.806 

1 

12  10    9.58 

1.9100 

5    1  12.5 

10.330 

1 

13  45  43.49 

30)006 

12  44  10.9 

8.764 

2 

12  12    4.31 

1.0134 

5  11  25.9 

10.316 

2 

13  47  49.07 

S.00&4 

12  52  54.6 

8.703 

3 

12  13  59.18 

1.9189 

5  21  38.5 

10.303 

3 

13  49  54.94 

3.1008 

13    1  35.2 

8.661 

i  4 

.12  15  54J21 

1J>184 

5  31  50.2 

10.188 

4 

13  52    i.ll 

3.1063 

13  10  12.6 

8.608 

5 

12  17  49.40 

1J»]0 

5  42    1.0 

10.173 

5 

13  54    7.58 

3.1108 

13  18  46.8 

60M4 

6 

12  19  44.74 

IJKOn 

5  52  11.0 

10.167 

6 

13  56  14.34 

3.1163 

13  26  17.8 

8U89 

7 

12  21  40J25 

1.9iI65 

6    2  19.9 

10.140 

7 

13  58  21.41 

3.1303 

13  a5  45.4 

8.433 

8 

12  23  35.93 

1.9393 

6  12  27.8 

10.134 

8 

14    0  28.78 

3.1364 

13  44    9.6 

8.876 

'    9 

12  25  31.78 

1.9333 

6  22  34.7 

10.107 

9 

14    2  36.45 

3,1806 

13  52  30.4 

80)17 

10 

12  27  27.81 

1.9363 

6  32  40.5 

100)80 

10 

14    4  44.43 

3.1866 

14    0  47.6 

8.360  1 

•11 

12  29  24.02 

1J>383 

6  42  45J2 

100)70 

11 

14    6  52.72 

3.1406 

14    9    1.3 

8.196 

12 

12  31  20.40 

1.9418 

6  52  48.9 

100)60 

12 

14    9    1.33 

3.1460 

14  17  11.4 

8.186 

13 

12  33  16.98 

lJi44fi 

7    2  51iJ 

100)38 

13 

14  11  10^25 

3.1613 

14  25  17.6 

80)73 

14 

12  35  13.75 

1.9477 

7  12  52JJ 

10.007 

14 

14  13  19.48 

3.1664 

14  33  20.0 

8.0C8 

15 

12  37  10.70 

1.9609 

7  22  52.0 

9.986 

15 

14  15  29.08 

3.1617 

14  41  18.5 

7.044 

16 

12  39    7.85 

1.9541 

7  32  50.4 

9.963 

16 

14  17  38.89 

3.1670 

14  49  13.1 

7.870 

1  17 

12  41    5i» 

1.9674 

7  42  47.4 

9.938 

17 

14  19  49.07 

3.1733 

14  57    3.8 

7.813 

'  18 

12  43    2.75 

10)608 

7  52  42.9 

9.913 

18 

14  21  59.58 

3.1777 

15    4  50.6 

7.746 

i  19 

12  45    0.51 

1.9643 

8    2  36.9 

9.888 

19 

14  24  10.41 

3.1831 

15  12  33.2 

7.677 

20 

12  46  58.47 

1.9677 

8  12  29.4 

9.863 

20 

14  26  21.56 

3.1886 

15  20  11.7 

7.608 

21 

12  48  56.63 

1.9713 

8  22  20.3 

0.836 

21 

14  28  33.03 

3.1030 

15  27  46.0 

7.688 

1  ^ 

12  50  55.02 

ljr760 

8  32    9.6 

9.808 

22 

14  30  44.83 

3.1094 

15  35  16.0 

7.466 

23 

12  52  53.63 

1.9787 

S.  8  41  57id 

9.783 

23 

14  32  56.96 

3J9048 

S.15  42  41.7 

7.803 

TUI 

SSDAl 

r  14. 

#     THU 

RSDA 

Y   16. 

0 

12  54  52.46 

ian94 

S.  8  51  43.2 

9.763 

0 

14  35    9.41 

3.3103 

S.15  50    3.1 

ijm 

1 

12  56  51^2 

1.9661 

9    1  27.3 

9.731 

1 

14  37  22.19 

3.3167 

15  57  19.8 

7.341 

2 

12  58  50.80 

1.9609 

9  11    9.6 

9.691 

2 

14  39  35.29 

3.3311 

16    4  31.9 

7.166 

3 

13    0  50.30 

1.9937 

9  20  50.2 

9.660 

3 

14  41  48.72 

3.3366 

16  11  39.5 

7.068 

4 

13    2  50.04 

1.9976 

9  30  28.8 

9.637 

4 

14  44    2.48 

3.3330 

16  18  42.4 

7.011 

5 

13    4  50.02 

3U)016 

9  40    5.4 

9.694 

5 

14  46  16.56 

3.3376 

16  25  40.6 

60)03 

6 

13    6  50J23 

3.0066 

9  49  40.1 

9.660 

6 

14  48  30.97 

3.3480 

16  32  34.2 

6.863 

7 

13    8  50.69 

3.0006 

9  59  12.7 

00»36 

7 

14  50  45.71 

3.3486 

16  39  22.9 

6.771 

8 

13  10  51.39 

3^)137 

10    8  43.2 

0.493 

8 

14  53    0.79 

3.3640 

16  46    6.7 

6.688 

9 

13  12  52.34 

3U)179 

10  18  11.6 

9.467 

9 

14  55  16J20 

3.3696 

16  52  45.5 

6.603 

10 

13  14  53.54 

9U»31 

10  27  37.8 

0.430 

10 

14  57  31.94 

3.3661 

16  59  19.0 

6.616 

11 

13  16  55.00 

3J)368 

10  37    1.8 

0.381 

11 

14  59  48.01 

3.3706 

17    5  47.4 

6.430 

12 

13  18  56.71 

3Un06 

10  46  23.5 

0.341 

12 

15    2    4.42 

3.3761 

17  12  10.6 

6.343 

13 

13  20  58.68 

34)360 

10  55  42.7 

0.301 

13 

15    4  21.14 

3.3816 

17  18  28.5 

6.366 

14 

13  23    0.91 

3.0804 

11    4  59.5 

0.361 

14 

15    6  38i» 

3.3870 

17  24  41.1 

6.167 

15 

13  25    a41 

3.0438 

11  14  13.9 

0.330 

15 

15    8  55.59 

3.3934 

17  30  4a5 

60)77 

16 

13  27    6.17 

SUMSS 

11  23  25.8 

0.177 

16 

15  11  13.30 

3.3978 

17  36  50.3 

6.966 

17 

13  29    9.20 

3.0638 

11  32  a5.i 

0.134 

17 

15  13  31.33 

3.8033 

17  42  46.7 

6.894 

18 

13  31  12.51 

3.0673 

11  41  41.8 

0.000 

18 

15  15  49.69 

3.3087 

17  48  37.6 

6.801 

19 

13  33  16.08 

3.0619 

11  50  46.0 

0.046 

19 

15  18    8.37 

3.3141 

17  54  22.7 

6.706 

20 

13  35  19.94 

30)666 

11  59^7.3 

0.000 

20 

15  20  27.38 

3.3196 

18    0    2.1 

6.610 

21 

13  37  24.08 

3oni3 

12    8  45.8 

8.063 

21 

15  22  46.71 

30t349 

18    5  35.9 

6.618 

22 

13  39  28.51 

3.0761 

12  17  41.5 

8.006 

22 

15  25    6.36 

18  11    3.7 

6.416 

123 

13  41  33.22 

34)609 

12  26  34.3 

8.866 

23 

15  27  26.33 

3.3866 

18  16  25.6 

6.316 

24 

13  43  38i2l 

3.0667 

S.12  35  24.2 

8.806 

24 

15  29  46.63 

3.3108 

S.18  21  41.7 

6.314 

100 


JUNE,    1864. 


IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMeoflion. 

Die 

forlm. 

Dlff. 
forlm. 

Hoar. 

Sight  ABoendon. 

Diff. 
forlm. 

DeeUnfttion. 

forlnt 

FRIDAY 

17. 

SUNDAY 

19. 

• 

0 

h     m     s 
15  29  46.63 

s 
3.8406 

S.18°2i  4l'!7 

6.314 

0 

h     m     B 

17  27  16.92 

B 

sjtseo 

S.20°l^    0^6 

o.(a4 

1 

15  32    7.23 

3.3400 

18  26  51.5 

6.118 

1 

17  29  48.66 

3.6398 

20  18  19.1 

0.760 

2 

15  34  28.14 

3.3513 

18  31  55.2 

6.013 

2 

17  32  20.50 

3.6316 

20  17  29.4 

0.897  1 

3 

15  36  49.37 

3.3664 

18  36  52.9 

4.910 

3 

17  34  52.43 

3.6334 

20  16  31.4 

1404  1 

4 

15  39  10.90 

3.3616 

18  41  44.4 

4.808 

4 

17  37  24.48 

3.6861 

20  15  25.3 

1.170 

5 

15  41  32.75 

3.3667 

18  46  29.7 

4.703 

5 

17  39  56.63 

3.6866 

20  14  10.9 

1.808  ) 

6 

15  43  54.88 

3.8718 

18  51    8.7 

4.697 

6 

17  42  28.87 

3.6380 

20  12  48.3 

L446  : 

7 

15  46  17.34 

3.8769 

18  55  41.2 

4U89 

7 

17  45    1.18 

3.6398 

20  11  17.4 

1.664 

8 

15  48  40.10 

3.3830 

19    0    7.2 

4.380 

8 

17  47  33.58 

3.6406 

20    9  38J2 

1.733 

9 

15  51    3.17 

3.3870 

19    4  26.8 

4J270 

9 

17  50    6.06 

3.6417 

20    7  50.7 

1.860 

10 

15  53  26.53 

3.3930 

19    8  39.7 

4.160 

10 

17  52  38.59 

3.6438 

20    5  55.0 

1J»8 
2.136" 

11 

15  55  50.19 

3.3069 

19  12  45.9 

4.049 

u 

17  55  11.18 

3.6436 

20    3  51.0 

12 

15  58  14.]  5 

3.4017 

19  16  45.5 

84)37 

12 

17  57  43.82 

3.6443 

20    1  38.7 

aj73 

13 

\e    0  38.39 

3,4064 

19  20  38.3 

3.834 

13 

18    0  16.49 

3.649 

19  59  18.2 

9;410 

14 

16    3    2.91 

3.4111 

19  24  24.3 

3.710 

14 

18    2  49.20 

3.6464 

19  56  49.5 

3.647 

15 

16    5  27.72 

3.4168 

19  28    3.4 

8.696 

15 

18    5  21.94 

3.6469 

19  54  12.5 

3.084  i 

16 

16    7  52.80 

3.4304 

19  31  35.6 

8.480 

16 

18    7  54.70 

3.6468 

19  51  27.3 

3.899  ! 

17 

16  10  18.16 

3.4349 

19  35    0.9 

3.363 

17 

18  10  27.48 

8.6466 

19  48  33.9 

2JK9  , 

18 

16  12  43.80 

3.43ftl 

19  38  19.2 

8.346 

18 

18  13    0.28 

3.6466 

19  45  32.2 

ZM6 

19 

16  15    9.70 

3.4339 

19  41  30.3 

8.136 

19 

18  15  33.08 

3.6467 

19  42  22.3 

S4»3 

20 

16  17  35.86 

3.4383 

19  44  34.2 

8.007 

20 

18  18    5.88 

3J&466 

19  39    4JJ 

8.S70 

21 

16  20    2.28 

3.4434 

19  47  31.0 

3.887 

21 

18  20  38.67 

3.6404 

19  35  37.9 

a.607  I 

22 

16  22  28.95 

3.4466 

19  50  20.5 

3.706 

22 

18  23  11.44 

3.6461 

19  32    3.4 

8.6U 

23 

16  24.55.87 

3.4107 

S.19  53    2.7 

3.643 

23 

18  25  44.19 

3.6467 

S.19  28  20.7 

8.780 

• 

SAT 

URDA 

Y    18.        • 

MO 

NDAY 

20. 

0 

16  27  23.03 

3.4648 

S.19  55  37.6 

3U»31 

0 

18  28  16.93 

3.6463 

S.19  24  29.8 

S.916  ' 

1 

16  29  50.43 

3.4689 

19  58    5.1 

3.386 

1 

18  30  49.62 

19  20  31.0 

44M9 

2 

16  32  18.08 

3.4639 

20    0  25.2 

3^174 

2 

18  33  22.27 

3.6440 

19  16  24.1 

4.183  t 

3 

16  34  45.97 

3.4668 

20    2  38.0 

8.149 

3 

18  35  54.89 

3.6433 

19  12    9.0 

4.317  i 

4 

16  37  14.08 

3.4706 

20    4  43.1 

3.033 

4 

18  38  37.46 

3.6436 

19    7  46.0 

4.450  ! 

5 

16  39  42.42 

3.4743 

20    6  40.6 

1.896 

5 

18  41    9.98 

3.5416 

19    3  15.0 

4.663  j 

6 

16  42  10.99 

3.4779 

20    8  30.4 

1.767 

6 

18  43  32.44 

3.5406 

18  58  36.1 

4.715 

7 

16  44  39.76 

3.4816 

20  10  12.5 

1.637 

7 

18  46    4.83 

3.6396 

18  53  49.3 

4.847 

8 

16  47    8.75 

3.4849 

20  11  46.8 

1.607 

8 

18  48  37.16 

3J»383 

18  48  54.6 

4.^78 

9 

16  49  37.96 

3.4863 

20  13  13.4 

1.377 

9 

18  51    9.43 

3.6370 

18  43  51.9 

6.106   ' 

10 

16  52    7.35 

3.4917 

20  14  32.1 

1.340 

10 

18  53  41.60 

3.6366 

18  38  41.6 

6ja» 

11 

16  54  36.94 

3.4949 

20  15  42.9 

1.116 

11 

18  56  13.69 

3.6341 

18  33  23.5 

6MS 

12 

16  57    6.74 

3.4980 

20  16  45.9 

0.966 

12 

18  58  45.70 

3*6336 

18  27  57.5 

A.49T 

13 

16  59  36.70 

3JK)11 

20  17  41.2 

0.866 

13 

19    1  17.60 

3.6309 

18  22  23.9 

0.636  ! 

14 

17    2    6.85 

3.5040 

20  18  28.6 

0.734 

14 

19    3  49.40 

3.6390 

18  16  42.6 

6.783  ' 

15 

17  •  4  37.18 

3.6068 

20  19    8.2 

0.603 

15 

19    6  21«10 

3.6370 

18  10  53.7 

6.878 

16 

17    7    7.66 

3.6096 

20  19  39.7 

0.460 

16 

19    8  52.70 

3.6351 

18    4  57.3 

6UMM  1 

17 

17    9  38.31 

3.6131 

20  20    3.2 

0.336 

17 

19  11  24.18 

3.6333 

17  58  53.4 

6.139 

18 

17  12    9.12 

3«6147 

20  20  18.7 

0.190 

18 

19  13  55.53 

3.6314 

17  52  41.9 

6.353 

19 

17  14  40.07 

3.6173 

20  20  26.0 

0.064 

19 

19  16  26.76 

3.6196 

17  ^  23.1 

6JPn  j 

20 

17  17  11.17 

3.6197 

20  20  25.2 

0.081 

20 

19  18  57.87 

3.6174 

17  39  56.9 

6.490 

21 

17  19  42.43 

3.6330 

20  20  16.3 

0J)16 

21 

19  21  28.85 

3Jil63 

17  33  2^ 

6.630 

22 

17  22  13.82 

3.6341 

20  19  59.2 

0.353 

22 

19  23  59.68 

3J»139 

17  26  42.4 

6.741   1 

23 

17  24  45.32 

3.6361 

20  19  34.0 

0.488 

23 

19  26  30.38 

3.6105 

17  19  54.4 

6.86d' 

24 

17  27  16.92 

3.6380 

S.20  19    0.6 

0.634 

24 

19  29    0.95 

3.6081 

S.17  12  59.2 

6.978  , 

X. 


JUNE,    1864. 


101 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour.   Bight 


DIff. 
for  1  m. 


DeeUnatkm. 


Diff. 
for  1  m. 


Hoar. 


Bight 


IHff. 
for  Im. 


DeeliDBtion. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

•7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  21. 


h     m      B 

B 

0 

19  29    0.95 

2.6061 

1 

19  31  31.35 

9.5066 

2 

19  34    1.61 

3.6080 

3 

19  36  31.72 

3.6004 

4 

19  39    1.66 

3.4»77 

5 

19  41  31.44 

3.4949 

6 

19  44    1.06 

9.4031 

7 

19  46  30.50 

3.4898 

8 

19  48  59.77 

3.4864 

9 

19  51  28.87 

3.4886 

10 

19  53  57.79 

3.4806 

11 

19  56  26.53 

3.4T76 

12 

19  58  55.08 

3.4744 

13 

20    123.45 

3.4718 

14 

20    3  51.63 

9v4081 

15 

20    6  19.63 

9.4640 

16 

20    8  47.42 

9.4616 

17 

20  11  a5.02 

3.4664 

18 

20  13  42.43 

3.4661 

19 

20  16    9.63 

3.4618 

20 

20  18  36.64 

3.4486 

21 

20  21    ».45 

3.4461 

22 

20  23  30.05 

3.4417 

23 

20  25  56.45 

3.4888 

s. 


1^^12  5^.2 
17  5  57.0 
16  58  47.9 
16  51  31.8 
16  44  8.8 
16  36  39.0 
16  29  2.4 
16  21  19.0 
16  13  29.0 
16  5  32.3 
15  57  29.1 
15  49  19.5 
15  41  3.5 
15  32  41.3 
15  24  12.9 
15  15  38.3 
15  6  57.6 
14  58  11.0 
14  49  18.4 
14  40  20.0 
14  31  15.8 
14  22  5.9 
14  12  50.3 
14    3  29.2 


WEDNESDAY  22. 


20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


28  22.64 
30  48.63 
33  14.41 
35  39.98 
38  5.34 
40  30.49 
42  55.43 
45  20.16 
47  44.67 
50  8.96 
52  33.05 
54  56.98 
57  20.61 
59.44.07 
2  7.31 
4  30.34 
6  53.16 
9  15.76 
11  38.15 
14  0.33 
16  22.30 
18  44.06 
21  5.61 
23  26.96 
25  48.10 


3.4849  S. 

I 
'I 


3v4314 
9.4970 { 
9^4344 j 
3.43091 
9.4174 1 
9.4189 
9.4104 


9.4033 
9.8997 
3.8909 
3.8926 
3.8991 
3.8866 
3.8890 
3.8786 
3.8760 
3.8714 
3.8ff79 
3.3644 
3.8609 
3.3676 
3J)641 
33607' S. 


13  54  2.6 
13  44  30.7 
13  34  53.5 
13  25  11.1 
13  15  23.6 
13  5  31.0 
12  55  33.4 
12  45  30.9 
12  35  23.5 
12  25  11.3 
12  14  54.5 
12  4  33.2 
11  54  7.3 
11  43  37.2 
11  33  2.8 
11  22  24.1 
11  11  41.3 
11  0  54.4 
10  50  3.4 
10  39  8.6 
10  28  10.0 
10  17  7.6 
10  6  1.5 
9  54  51.9 
9  43  38.7 


6.978 
7.096 
7.911 
7.836 
7.440 
7.664 
7.667 
7.779 


8.108 
8.214 
8.819 
8.433 
8.636 
8.638 
8.738 
8.897 
6.936 
9.039 
9.118 
9.318 
9.307 
9.398 


9.488 
9.677 
9.664 
9.750 
9.885 
9.919 
0.003 
0.064 
0.164 
0.949 
0.319 
10.894 
[0.467 
iO.630 
10.610 
10.680 
0.749 
10.817 
10.883 
10.947 
1.010 
1.079 
1.183 
1.190 
1.346 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  23. 


h  m  8 
21  25  48.10 
21  28  9.04 
21  30  29.78 
21  32  50.32 
21  35  10.65 
21  37  30.78 
21  39  50.70 
21  42  10.44 
21  44  29.98 
21  46  49.33 
21  49  8.49 
21  51  27.46 
21  53  46J^ 
21  56  4.83 

21  58  23.25 

22  0  41.50 
2  59.55 
5  17.42 
7  35.12 
9  52.64 

22  12  9.99 
22  14  27.17 
22  16  44.18 
22  19  1.02 


22 
22 
22 
22 


8 

3.8607 

3.8478 

3Ji4S9 

3.3405 

3.8871 


3UI805 
3.3373 
3.8340 
3.3208 
3.8176 
3.8145 
3.3115 
3.8085 
3J)064 
3.8028 
3.2998 
2.2964 
3.2935 
2.2906 
3.9677 
3.3848 
9.3820 
3.3798 


9  43  3^.7 
9  32  22.3 
9  21  2.7 
9  9  39.8 
8  58  13.8 
8  46  44.8 
8  35  12.7 
8  23  37.9 
8  12  0.3 
8  i)  19i) 
48  37.0 
36  51.5 
25  3.5 
13  13.3 
1  20.9 
6  49  26.3 
6  37  29.6 
6  25  30.8 
6  13  30.0 
6  1  27.4 
5  49  23.0 
5  37  16.9 
5  25  9.1 
5  12  59.8 


FRIDAY  24. 


22  21 
22  23 
22  25 
22  28 
22  30 
22  32 
22  34 
22  37 
22  39 
22  41 
22  43 
22  46 
22  48 
22  50 
22  52 
22  55 
22  57 

22  59 

23  1 
23  4 
23  6 
23  8 
23  10 
23  13 
23  15 


17.70 
34.23 
50.60 

6.82 
22.89 
38.81 
54.57 
10.19 
25.67 
41.02 
56.23 
11.31 
26.27 
41.10 
55.81 
10.40 
24.87 
39.22 
53.45 

7.58 
21.60 
35.52 
49.34 

3.06 
16.69 


3.3767 
3.3741 
3.3716 
3.3690 
3.3666 
2.3640 
3.3616 
3.3591 
3.3568 
3.3546 
3.3624 
3.3508 
3J3469 
3.3463 
3.3441 
3.3421 
3J2401 
3.3863 
3.3868 
3.3346 


3.3811 
3.3296 
2.3379 
3.3364 


5  0  48.9' 
4  48  36.4i 
4  36  22.8 
4  24  8.0 
4  11  52.2 
3  59  35.5 
3  47  17.8 
3  34  59.3 
3  22  40.0 
3  10  20.0 
2  57  59.5 
2  45  38.4 
2  33  16.8 
2  20  54.7 
2  8  32J3 
1  56  9.4 
1  43  46.5 


31  23.4 

19  0.2 

6  37.2 

54  14.2 

41  51.2 

29  28.6 

0  17  6.3 

0  4  44.3 


11.246 
11.301 
11.865 
11.406 
11.460 
11.610 
11.566 
11.605 
11.661 
11.606 
11.739 
11.780 
11.819 
11.866 
11.893 
11.939 
11.964 
11.997 
12.099 
13.059 
13.087 
13.114 
13.140 
13.164 


13.187 
13  309 
13.331 
13.353 
13.373 
13.289 
12.804 
12.316 
12.327 
12U»7 
12.347 
12.867 
12.866 
12.873 
I3Jr78 
13.361 
12.364 
12.386 
12.366 
12.365 
12.368 
12.380 
12.376 
12.370 
12.362 
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XI. 


GREENWICH  MEAN  TIME.                                             | 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMvnslon. 

DIff. 
for  1  m. 

BeeUnfttioii. 

Diff. 
forlm. 

Hoar. 

Bight  AaoeoslDD. 

Diff. 
(far  1  m. 

DttUtiatkiO. 

Dfff 
for  1  m.  . 

SATURDAY  25. 

MONDAY 

27, 

0 

h    m     • 
23  15  16.69 

• 
a.M64 

s.  0  ^  djs 

13.803 

0 

h    m     i 
1     1  15,83 

• 

N.  #  1^  2i.O 

10.«7 

1 

23  17  30.23 

9.2340 

N.  0    7  37.1 

13.863 

1 

1    3  28J36 

9.W7a 

9  29    4.0 

10.639 

2 

23  19  43.68 

2.W84 

0  19  57.9 

13.843 

2 

1    5  40.72 

2,5070 

9  39  40.4 

lOv^TO  ' 

3 

23  21  57.05 

3.3390 

0  32  18.1 

13.881 

3 

1   7  mjni 

a,20&& 

9  50  13-1 

10.517 

4 

23  24  10.33 

3.39M 

0  44  37.6 

13.819 

4 

1  10    5.74 

^.^OB'I 

10    0  4^2 

](M64 

5 

23  26  23.53 

3.319S 

0  56  56.3 

13.806 

5 

1 12  le.-ii 

3.2099 

10  11     7.6 

lOJrtl 

6 

23  28  36.65 

3.3180 

1    9  14.1 

13.390 

6 

1  14  301)3 

2.3106 

10  21  29.2 

10.;^  ' 

7 

23  30  49.70 

3.3168 

1  21  31.0 

13.274 

7 

1  16  43.59 

3.3U4 

10  31  4a8 

]a.2«s 

8 

23  33    2.68 

3.3157 

1  33  46.9 

13.368 

8 

1  18  541J10 

3.51-23 

10  42    0.5 

J0.1» 

9 

23  35  15.58 

3.3146 

1  46    1.9 

13.341 

9 

1  21    9.06 

2.3131 

10  ri2  10.4 

10,113 

10 

23  37  28.42 

3.3186 

1  58  15.7 

13.333 

10 

1  23  21.87 

a.2l40 

U    2  lai 

10.064  ' 

11 

23  39  41JK) 

3.3136 

2  10  28.4 

13.301 

11 

1  25  34.73 

2.3  US 

11  12  17,8 

9.9I6 

12 

23  41  53.93 

3.3116 

2  22  39.9 

13.179 

12 

1  27  47.a'> 

2.2  IM 

11  22  15.5 

9JB^ 

13 

23  44    6.60 

3.3106 

2  34  49.9 

13.156 

13 

1  30  ojn 

3.2166 

11  m    8^ 

9J^ 

14 

•  23  46  19.21 

3J1008 

2  46  58.5 

12.183 

14 

1  32  I3,6i 

3.3174 

11  41  58,1 

e.7te 

15 

23  48  31.77 

3.3090 

2  59    5.7 

13.107 

15 

1  34  2tai 

2.2183 

11  51  43.0 

9.711 

16 

23  50  44.29 

3.3083 

3  11  11.4 

13.061 

16 

1  36  31L84 

3;.3ia3 

12     1  23.5 

0.^0 

17 

23  52  56.76 

3.3076 

3  23  15.4 

13.064 

17 

1  38  53.03 

3.3«a 

12  10  59,7 

9*6m 

18 

23  55    9.18 

3.3068 

3  35  17.8 

13.036 

18 

1  41    0.27 

3.2213 

12  20  3L6 

&A9& 

19 

23  57  21.57 

3«3061 

3  47  18.4 

11.996 

19 

1  43  19.58 

3,M5a 

12  29  58,9 

»J20 

20 

23  59  33.92 

3.3056 

3  59  17.2 

11.966 

20 

1  45  33.a> 

3.im3 

12  39  21,7 

33*1 

21 

0    1  46.23 

3.3050 

4  41  14.3 

11.986 

21 

1  47  4(>.3a 

3,3243 

1^^8  40.1 

ajm 

22 

0    3  58.52 

3.3046 

4  23    9.4 

11.904 

22 

1  49  m.t^ 

3,22M 

12  57  53.8 

0.1  so 

23 

0    6  10.78 
SU 

3.3041 

NDAY 

N.  4  35    2.6 
26. 

11.870 

23 

1  52  13.42 
TUI 

3,33&4 

•:SDA1 

N.ia    7    2.8 

a.U3 

0 

0    8  23.01 

3.3037 

N.  4  46  53.8 

11.836 

0 

1  54  27.04 

2.^175 

N.13  16    7.0 

9J^ 

1 

0  10  35.21 

3.3033 

4  58  42.8 

11.799 

1 

1  56  40.73 

3.mB7 

13  25    6.5 

ft^S-J 

2 

0  12  47.40 

3.3080 

5  10  29.6 

11.763 

2 

1  58  54,48 

S.230@ 

13  34     1.2 

a^2 

3 

0  14  59.58 

3.3037 

5  22  14.1 

11.734 

3 

2    1    8.30 

2.230g 

13  42  51.0 

%A91 

4 

0  17  11.74 

9.3036 

5  33  56.3 

11.664 

4 

2    3  22.19 

3.2320 

13  51  36.0 

8.TW 

5 

0  19  23.89 

9.3034 

5  45  36.1 

11.644 

5 

2    5  3l>.14 

3.3331 

14    0  lai 

&.^i    li 

6 

0  21  36.02 

3.3038 

5  57  13.6 

11.603 

6 

2    7  5Q.16 

2.3343 

14    8  51.2 

8yWa 

7 

0  23  48.15 

3.3033 

6    8  48.5 

11.663 

7 

2  10    4.25 

2.2aM 

14  17  21.2 

&^5*> 

8 

0  26    0.28 

3.3033 

6  20  20.9 

11.619 

8 

2  12  18.41 

,a.9aaA 

14  25  4a2 

sjns 

9 

0  28  12.40 

9.3033 

6  31  50.8 

11.476 

9 

2  14  :¥2m 

a.3376 

14  34    a2 

S-291 

10 

0  30  24.54 

3.3038 

6  43  17.9 

11.430 

10 

2  16  46.03 

2.23a* 

14  42  21.0 

ft,2ftl 

11 

0  32  36.68 

3.3094 

6  54  42.3 

11JI84 

11 

2  19    1.29 

3.2399 

14  50  30,6 

BLiia 

12 

0  34  48.83 

9.3036 

7    6    3.9 

11.887 

12 

2  21  15.73 

3.3410 

14  58  35.1 

B.Oai 

13 

0  37    0.98 

3.3036 

7  17  22.6 

11.988 

13 

2  23  mm 

2.2423 

15    6  MSt 

7.!*i-; 

14 

0  39  13.14 

3.3038 

7  28  38.4 

11.339 

14 

2  25  44.80 

2.2434 

15  14  28.0 

7Jii-2 

15 

0  41  25.32 

9.3080 

7  39  51.3 

11.189 

15 

2  27  59.44 

9,2446 

15  22  16.5 

7.:61 

16 

0  43  37.51 

3.3083 

7  51    1.1 

11.189 

16 

2  30  14.15 

2.34ift 

15  29  S9.6 

7.^0 

17 

0  45  49.72 

3.3086 

8    2    7.8 

11.087 

17 

2  32  28.fK3 

2.246ft 

15  37  37il 

7.fi«V 

18 

0  48    1.94 

3.3089 

8  13  11.5 

11.084 

18 

2  34  43.78 

1lJi4§0 

15  45    9,4 

i^Am 

19 

0  50  14.19 

3.3048 

8  24  11.8 

10.980 

J9 

2  36  58.09 

9.3431 

15  52  36.0 

7.^ 

20 

0  52  26.46 

9.3047 

8  35    8.9 

10.926 

20 

2  39  13.67 

2.2602 

15  50  57 J 

7.»r6 

21 

0  54  38.76 

3.3063 

8  46    2.8 

10.871 

21 

2  41  28.72 

a,2£j3 

16    7  12.7 

7.^13 

22 

0  56  51.09 

9.9067 

8  56  53.3 

10.814 

22 

2  43  4:3.83 

9,2Sa4 

16  14  22.6 

7.119 

23 

0  59    3.45 

9.3063 

9    7  40.4 

10.766 

23 

2  45  59.01 

3.i63» 

16  21  26.9 

7.0a 

24 

1     1  15.83 

3.3067 

N.  9  18  24.0 

10.697 

24 

2  48  14.25 

2.2iW 

N.16  28  25.5 

6.9ro 

J 


r  ■ 
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GREENWICH  MEAN  TIME. 

THE  MOON'&  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMensioa. 

Diff. 
forlm 

Dur. 

forlm. 

Hoot. 

IMff. 
fbrlm. 

Dur. 

forlm. 

WEDNESDAY  29. 

• 

THURSDAY  30. 

0 

h     m      B 

2  48  14.25 

• 
9.9646 

N.16  28  25.5 

ft 
6.930 

0 

h     m      ■ 
3  42  36.31 

B 
2.2786 

N.18  4d    /.7 

11 
4.604 

1 

2  50  29.55 

33556 

16  35  18.3 

6.833 

1 

3  44  52.73 

2.3789 

18  50  34.7 

4806 

2 

2  52  44.91 

9.3660 

16  42    5.4 

6.787 

2 

3  47    9.17 

3.3748 

18  54  55.4 

4.292 

3 

2  55    OM 

2.9676 

16  48  46.8 

6.641 

3 

3  49  25.64 

3.2746 

1^59    9.7 

4.186 

4 

2  57  15.83 

9.3586 

16  55  22.3 

.      6JJ44 

4 

3  51  42,12 

9.2749 

19    3  17.5 

AJOn 

5' 

2  59  31^8 

9.3697 

17    1  52.0 

6.447 

5 

3  53  58.62 

9.2769 

19    7  18i> 

8.970 

6 

3    1  46.98 

9.2607 

17    8  15.9 

64M9 

6 

3  56  15.15 

3.3766 

19  11  13.8 

3.861 

7 

3    4    2.65 

9.2617 

17  14  33.8 

6.260 

7 

3  58  31.69 

3.3768 

19  15    2.2 

8.768 

8 

3    6  18.38 

3.3636 

17  20  45.8 

6.161 

8 

4    0  48.24 

3.3760 

19  18  44.1 

8.646 

9 

3    8  34.16 

3.2636 

17  26  51.9 

6.061 

9 

4    3    4.80 

3.2761 

19  22  19.6 

8.689 

10 

3  10  49.99 

9.3643 

17  32  51.9 

64»60 

10 

4    5  21.36 

3.3703 

19  25  48.6 

8.481 

11 

3  13    5.87 

9.3661 

17  38  45.9 

6.849 

11 

4    7  37.93 

3.2763 

19  29  11.1 

8.322 

12 

3  15  21.81 

3.3669 

17  44  33.8 

6.749 

12 

4    9  54.50 

3.2761 

19  32  27.0 

8.218 

13 

3  17  37.79 

2,2667 

17  50  15.7 

6.648 

13 

4  12  11.05 

2.2760 

19  35  36.4 

8.103 

14 

3  19  53.81 

9.3676 

17  55  51.5 

6.646 

14 

4  14  27.60 

2-2769 

19  38  39.3 

2.994 

15 

3  22    9.88 

3.2688 

18    1  21iJ 

6.443 

15 

4  16  44.14 

2.2767 

19  41  35.8 

2.886 

16 

3  24  25.99 

3.3690 

18    6  44.7 

6.340 

16 

4  19    0.67 

2.2764 

19  44  25.6 

3.776 

17 

3  26  42.15 

3.2097 

18  12    2.0 

6.237 

17 

4  21  17.19 

2.2761 

19  47    8.9 

9.667 

18 

3  28  58.36 

3.2703 

18  17  13.1 

6.133 

18 

4  23  33.69 

3.3748 

19  49  45.7 

3U»68 

19 

3  31  14.59 

2.2709 

18  22  17.9 

6.038 

19 

4  25  50.17 

3.2744 

19  52  15.9 

3.449 

30 

3  33  30.86 

3.2716 

18  27  16.4 

4.928 

20 

4  28    6.63 

2.2740 

19  54  39.6, 

3.840 

21 

3  35  47.18 

2.2721 

18  32    8.7 

4.818 

21 

4  30  23.06 

3.2736 

19  56  56.7 

3.331 

22 

3  38    a53 

2.2727 

18  36  54.7 

4.714 

22 

4  32  39.46 

3.2730 

19  59    7.2] 

3113] 

23 

3  40  19.91 

3.2782 

18  41  34.4 

4.609 

23 

4  34  55.83 

3.2726 

20    1  11.2| 

3.011 

24 

3  42  36.31 

3.2736 

N.18  46    7.7 

4.604 

24 

4  37  12.18 

2.2719 

N.20    3    8.5; 

1.901 

PHASE 

S  OF  TB 

[E  MOON. 

^  New  Moon,    • 

.    •    .    • 

d 
.    .    .      3    S 

b      m 
83     40.1 

^  First  Quarter,     . 

•    •    .    • 

...    11    S 

J3    47.S 

) 

O  Full  Moon,     .    . 

•    .    .    . 

...    19    ] 

10    54.1 

C.  Last  Quarter,     . 

.... 

...    26 

2    15.2 

• 
(T  Aoofiree.    .    .    • 

] 

d      h 

LO     a4 

a  'Perigee^  .    .    . 

.    •  «.    . 

.    .    .    .    S 

12      1.7 
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xm. 


GREENWICH  MEAN 

TIME, 

LUNAR  DISTANCES.        *                                                      H 

"si 

1 

star's  Nam« 

p.  L. 

PL 

PL. 

PL, 

and 

Noon. 

of 

nih- 

of 

Vlt- 

of 

IX*i- 

'^    1 

Position 

Diff. 

Diff. 

Dur. 

IMS,    ' 

1 

a  AquilsB 

W. 

93°  22' 3^ 

9670 

94°  55' 3^ 

9880 

06^28' I J 

9891 

98^   0  4^ 

3901 

Fomalhaut 

W, 

65    0    2 

S045 

66  29  19 

wm 

G7  58  45 

30^ 

m  28  18 

Mm 

a  Pegasi 

w. 

45  41  18 

3760 

47  16  38 

975-J 

48  52    9 

3744 

50  27  49 

Tin 

Mars 

w. 

31  11  58 

378a 

32  46  50 

9783 

34  n  40 

37BC 

'    35  56  26 

97^5 

Sun 

E. 

36  44  11 

,2700 

35    9  30 

3798 

33  35    0 

2808 

33    0  42 

£918 

6 

Sun 

W. 

23  56  52 

3934 

25  22  33 

8334 

oa  48    2 

1243 

.28  13  20 

3M3 

Regulus 

E. 

48  32  15 

9897 

46  59  52 

390S 

45  27  44 

ap-21 

43  55  52 

2914 

Saturn 

E. 

91  57  15 

2876 

90  24  25 

388e 

88  51  48 

28M 

87  19  24 

SdOS 

Spica 

E. 

102  11  12 

28d6 

100  37  59 

9869 

99    5    0 

t»79 

\n  32  14 

39m 

7 

Sun 

W. 

35  17    0 

8801 

36  41  10 

3810 

36    5  10 

3319 

S)  28  59 

»96 

Regulus 

E. 

36  20  32 

2906 

34  50  17 

3013 

33  20  20 

30^27 

31  50  41 

3043 

Saturn 

E. 

79  40  37 

2956 

78    9  29 

396& 

7G  m  ^\ 

3974 

75    7  48 

5fl64  1 

Spica 

E. 

89  51  31 

2937 

88  19  59 

3941^ 

80  48  30 

29SS 

85  17  30 

apsij 

8 

Sun 

W. 

46  25  35 

8370 

47  48  26 

8877 

40  11     IJ 

iSfii 

50  33  44 

\ 
3»o  ; 

Regulus 

E. 

24  27  29 

3184 

23    0    1 

8151^ 

21  33    2 

3187 

20     6  37 

SilB   ^ 

Saturn 

E. 

67  36  49 

8096 

66    7    8 

3033 

CA  37  3(5 

B041 

m  8  14 

aois  ' 

Spica 

E. 

77  44  22 

8008 

76  14  13 

8010 

74  44  13 

3018 

73  U  22 

8cm  : 

Jupiter 

E. 

105  35  18 

9966 

104    4  25 

3975 

102  33  41 

'ami 

101     3    6 

■ma 

9 

Sun 

W. 

57  24  53 

3418 

58  46  49 

8433 

GO    8  39 

34S1 

:    61  30  25 

3431 

Pollux 

W. 

27  24  35 

846A 

28  45  38 

8431 

30    7  20 

340* 

31  a*  34 

3379 

• 

Saturn 

E. 

55  43  28 

3079 

54  14  53 

3081 

52  m  24 

3090 

51   18    2 

30M 

Spica 

E. 

65  46  53 

8090 

64  17  42 

80M 

m  48  313 

3057 

61   19  34 

3061 

Jupiter 

E. 

9332    1 

8015 

92    2    7 

8019 

m  32  18 

30^ 

89    2  34 

3daA 

10 

Sun 

W. 

68  18  24 

3449 

69  39  53 

•8443 

71     1  91 

344i 

72  22  48 

A*tt 

PoUux 

w. 

38  26  41 

3993 

39  51     1 

8980 

41  15  m 

zam 

42  40  24 

>3» 

Saturn 

E. 

43  57  36 

8115 

42  29  45 

8119 

41     1  58 

3lil3 

39  m  w 

31^ 

Spica 

E. 

53  55  20 

8072 

52  26  36 

8073 

M  57  m 

30T3 

49  29  10 

30n 

,  Jupiter 

E. 

81  34  48 

8038 

80    522 

8039 

78  35  57 

3030 

77    6  33 

3039 

Antares 

E. 

99  23  39 

8099 

97  55  28 

309n 

m  27  17 

sioo 

94  59    7 

3099 

11 

Sun 

W. 

79  10  21 

8435 

80  31  58 

3431 

81  53  39 

ai30 

83  15  24 

3491 

Pollux 

W. 

49  47  23 

3910 

51  13  20 

320a 

52  3f)  27 

ftifla 

54     5  45 

31&4  ^ 

Saturn 

E. 

32  16  45 

8143 

30  49  28 

8147 

29  22  15 

31 M 

27  55    8 

3lfi« 

Spica 

E. 

42    5  23 

8065 

40  36  31 

SOfti 

a*   7  a5 

aos0 

37  38  35 

3956 

Jupiter 

E. 

69  39  20 

8039 

68    9  47 

8030 

m  40  10 

301G 

«>5  10  29 

30» 

Antares 

E. 

87  38    2 

8091 

86    942 

dm 

84  41  18 

3066 

83  12  U 

^ 

12 

Sun 

W. 

90    532 

3396 

91  27  54 

388T 

92  50  25 

^& 

94  13    5 

Sf« 

Pollux 

W. 

61  19  54 

3188 

62  47  17 

3129 

04  14  52 

3UEt 

(j5  42  30 

aide 

Re^us 

W. 

24  17  55 

3147 

25  45    8 

3197 

27  12  4fii 

f      3110 

28  40  43 

3094 

Spica 

E. 

30  12  12 

8099 

28  42  35 

3033 

27  12  50 

»il 

25  42  55 

3007 

Jupiter 

E 

57  40  45 

9997 

56  10  28 

9989 

54  40    2 

29S3 

53    9  28 

9ff7* 

Antares 

E. 

75  49  15 

8066 

74  20  12 

8061 

73  51    2 

3043 

71  31  43 

3096  . 

13 

Sun 

W. 

101    8  56 

3398 

102  32  41 

8319 

103  56  39 

3300 

105  20  50 

3968 

Pollux 

W. 

73    4  46 

8064 

74  33  52 

3043 

76    3  13 

3030 

77  32  48 

aois 

Regulus 

W. 

36    5  16 

3019 

37  35    5 

sooa 

39    5  11 

aflfti 

40  as  35 

3977 

Spwa 

E. 

18  10  45 

9969 

16  39  44 

2961 

15    8  ;» 

29  n 

13  37    3 

39S0 

Jupiter 

E. 

45  34    3 

9931 

44    2  24 

2921 

42  30  J« 

9910 

40  58  26 

sat)o  1 

Antares 

E 

63  52  44 

3904 

62  22  24 

298& 

60  51  53 

997* 

59  21     9 

N6A 
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GREENWICH  MKAN  ' 

riMK 

LUNAR  DISTANCES. 

h 

star's  Nan 

M 

p.  L, 

p.  L. 

p.  L. 

P.L. 

and 

Midniglit. 

of 

xvi». 

of 

xvmh. 

of 

XXIh. 

of 

1 

Position 

D 

Diff. 

DIff. 

Diff. 

Diff. 

a  Aquil» 

w. 

99^33'    6 

SOU 

lOf    ^     # 

9097 

102°  36' 55 

9941 

104°  8'  l6 

9966 

Fomalhaat 

w. 

70  57  57 

S02S 

72  37  39 

8038 

73  57  23 

8098 

75  27    7 

3024 

aPegasi 

w. 

58    335 

2738 

53  39  25 

3735 

55  15  18 

9734 

56  51  13 

9735 

Mars  ' 

w. 

37  31    8 

3798 

39    5  45 

9798 

40  40  16 

9804 

42  14  39 

9810 

Sun 

£. 

30  96  37 

3838 

28  52  45 

9888 

27  19    6 

9846 

25  45  40 

9850 

6 

Sun 

W. 

29  38  27 

8-26S 

31    3  22 

8279 

32  28    6 

8289 

33  52  39 

3999 

Regtilu9 

E. 

42  24  16 

9040 

40  52  56 

9959 

39  21  52 

9979 

37  51    4 

9965 

Saturn 

K. 

85  47  13 

S918 

84  15  15 

9997 

82  43  30 

9936 

81  11  57 

9946 

Spica 

E. 

95  59  40 

9888 

94  27  19 

9900 

92  55  11 

9916 

91  23  15 

9997 

7 

Sun 

W. 

40  52  38 

8837 

42  16    7 

8845 

43  39  26 

8364 

45    2  35 

3369 

KegoluB 

E. 

30  21  21 

80ft8 

28  52  20 

8075 

27  23  40 

3094 

25  55  23 

8113 

Saturn 

E. 

73  37  15 

9908 

72    6  53 

8001 

70  36  41 

8009 

69    6  40 

8018 

Spica 

E. 

83.46  32 

9073 

82  15  44 

3961 

80  45    7 

9969 

79  14  40 

9996 

8 

Sun 

W. 

51  56  12 

8887 

53  18  32 

8403 

54  40  45 

8406 

56    2  52 

8414 

Begolaa 

E. 

18  40  50 

8957 

17  15  48 

8805 

15  51  42 

8365 

14  28  46 

8441 

Satum 

E. 

61  39    1 

805ft 

60    9  56 

1061 

58  40  59 

9066 

57  12  10 

3073 

Spica 

E. 

71  44  38 

8080 

70  15    2 

8035 

68  45  33 

8040 

67  16-10 

8045 

Jupiter 

E. 

99  32  39 

3994 

98    2  19 

8001 

9632    7 

8006 

95    2    1 

8010 

9 

Sun 

W. 

6252    7 

8434 

64  13  45 

8437 

65  35  20 

8438 

66  56  53 

8440 

PoUux 

W. 

32  52  15 

8857 

34  15  21 

8888 

35  38  49 

8321 

37    2  36 

3306 

Satum 

E. 

49  49  46 

8100 

48  21  36 

8104 

4G  53  31 

8106 

45  25  31 

3119 

Spica 

E. 

59  50  3r 

8065 

58  21  44 

3067 

56  52  54 

8060 

55  24    6 

8070 

Jupiter 

B. 

87  32  54 

8080 

86    3  18 

8033 

84  33  46 

8084 

83    4  16 

3036 

10 

Sun 

W. 

73  44  16 

8449 

75    5  45 

8441 

76  27  15 

8439 

77  48  47 

8438 

P<rflax 

W. 

44    525 

8947 

45  30  38 

8938 

46  56    2 

8929 

48  21  37 

3920 

Satum 

E. 

38    638 

8199 

36  39    4 

8189 

35  11  33 

8136 

33  44    7 

3139 

Spica 

E. 

48    0  27 

8078 

46  31  44 

8071 

45    2  59 

8069 

43  34  12 

8068 

Jupiter 

E. 

75  37    8 

8080 

74    7  43 

8038 

72  38  17 

8037 

71    8  50 

8034 

Antares 

£. 

93  30  56 

8009 

92    2  45 

8096 

90  34  33 

8096 

89    6  19 

8094 

11 

Sun 

W. 

84  37  14 

8410 

85  59    9 

8414 

87  21  10 

8406 

88  43  18 

8409 

Pollux 

W. 

55  32  13 

8176 

56  58  52 

8166 

58  25  42 

8158 

59  52  42 

3148 

Satum 

E. 

26  28    8 

3165 

25    1  17 

8174 

23  34  37 

8185 

22    8  10 

8196 

Spiba 

E. 

36    9  31 

8051 

34  40  21 

8046 

33  11    5 

8040 

31  41  42 

3034 

Jupiter 

E. 

63  40  44 

8018 

62  10  53 

8014 

60  40  57 

8009 

59  10  55 

3009 

Antares 

E. 

81  44  19 

8^ 

80  15  42 

8073 

78  46  59 

8068 

77  18  10 

8063 

13 

Sun 

W. 

95a5  54 

8363 

96  58  53 

8353 

96  22    3 

8344 

99  45  24 

3834 

Pollux 

W. 

67  10  39 

8000 

68  38  51 

80^ 

70    7  16 

8077 

71  35  64 

3065 

Reguhis 
Spica 

W. 

30    9    0 

8078 

31  37  37 

8068 

33    632 

8048 

34  35  45 

8034 

E. 

24  12  51 

999S 

22  42  36 

9990 

21  12  11 

9981 

19  41  34 

9971 

Jupiter 

£ 

51  38  44 

9967 

50    7  50 

9956 

48  36  45 

99S0 

47    5  30 

9941 

Antares 

E. 

69  52  15 

8098 

68  22  37 

8091 

66  52  50 

8019 

65  22  52 

3004 

13 

Sun 

W. 

106  45  15 

8976 

108    9  55 

8964 

109  34  49 

8950 

110  59  59 

3986 

PoUux 

W. 

79    2  38 

8005 

80  32  44 

9993 

82    3    5 

9080 

83  33  43 

9967 

Regulus 
Spica 

W. 

42    6  17 

9069 

43  37  17 

9948 

45    8  35 

9938 

46  40  12 

9919 

E. 

12    5  29 

9917 

10  33  26 

9906 

9    1  16 

9695 

7  28  51 

9883 

Jupiter 

£. 

3926    7 

9888 

37  53  33 

9877 

36  20  45 

3868 

34  47  41 

9859 

Antares 

E 

57  50  13 

9955 

56  19    4 

9944 

54  47  41 

9934 

53  16    5 

9923 

14 
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XV. 


r 


r: 


GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

ii 

14 

star's  Nama 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXh. 

of 

PoBiaon. 

Diff. 

Diff. 

DUL 

IHfl. 

Sun 

W. 

]12°25'2i' 

SS33 

113°  51'    # 

8S09 

115^17'    & 

8193 

116^43' 2^ 

8170  - 

PoUux 

W. 

85    4  37 

3058 

86  35  49 

3039 

88    7  18 

3996 

89  39    4 

»19| 

Regulus 

W. 

48  12    7 

3004 

49  44  21 

3889 

51  16  54 

3874 

52  49  46 

2SS9 

Jupiter 

E. 

33  14  21 

3840 

31  40  45 

2897 

30    6  52 

3814 

28  32  42 

2800 

Antares 

E. 

51  44  15 

3013 

50  12  11 

3900 

48  39  52 

10p34  12 

3889 

47    7  19 

2877 

a  AquilsB 

E. 

103  23    9 

8304 

101  58  51 

8376 

8359 

99    9  12 

8943 

15 

Regulus 

W. 

60  39    9 

3779 

62  14    4 

3768 

63  49  20 

9747 

65  24  58 

9731 

Saturn 

W. 

17  46  14 

3075 

19  16  58 

9997 

20  48  42 

3886 

22  21  20 

2848 

Spica 

W. 

6  36  52 

3755 

8  12  19 

3789 

9  48    7 

9798 

11  24  16 

2767 

Antares 

E. 

39  20  52 

3831 

37  46  52 

3810 

36  12  37 

3801 

34  38  10 

279S 

a  Aquila 

E. 

91  59    9 

8158 

90  32    9 

3143 

89    4  51 

8137 

87  37  14 

tU2 

16 

Regulus 

W. 

73  28  37 

3647 

75    6  28 

3680 

76  44  42 

3618 

78  23  19 

2606 

Saturn 

W. 

30  14  59 

3707 

31  51  29 

3684 

33  28  31 

3661 

35    6    3 

9688 

Spica 

W. 

19  30  30 

3635 

21    8  51 

3608 

22  47  35 

3593 

24  26  41 

3676 

a  Aquilae 

E. 

80  14  49 

8045 

.  78  45  32 

8084 

77  16    1 

8033 

75  46  16 

3013 

E. 

108  52  38 

8150 

107  25  29 

8194 

105  57  49 

8100 

104  29  39 

8076, 

17 

Regulus 

W. 

86  42    8 

3514 

88  23    2 

3498 

90    4  18 

3483 

91  45  57 

2466 

Saturn 

W. 

43  20  52 

3539 

45    1  11 

3531 

46  41  55 

3603 

48  23    5 

3485 

Spica 

W. 

32  47  52 

3403 

34«29  15 

9477 

36  11    0 

9461 

37  53    8 

2445  1 

a  Aquilae 

E. 

68  14  48 

3977 

66  44    6 

3978 

65  13  19 

3971 

63  42  30 

2970* 

E. 

97    1  47 

3066 

95  30  54 

3950 

93  59  38 

3981 

92  27  59 

2014 

18 

Saturn 

W. 

56  54  59 

3403 

58  38  31 

3887 

60  22  25 

9871 

62    6  41 

28«] 

Spica 

W. 

46  29  17 

3870 

48  13  35 

3856 

49  58  14 

384S 

51  43  13 

2898> 

Jupiter 
a  AquilaB 

W. 

19  32  30 

3851 

21  17  15 

3887 

23    2  21 

3833 

24  47  48 

2808 

E. 

56    9    3 

3099 

54  38  49 

8018 

53    8  52 

8080 

51  39  16 

8080 

Fomalhaut 

E. 

84  44  41 

3844 

83  11  10 

3883 

81  37  25 

3838 

80    327 

3815 

a  Pegasi 

E. 

101  55  16 

3538 

100  14  42 

3613 

98  33  46 

2497 

96  52  28 

2489 

19 

Saturn 

W. 

70  53    2 

3301 

72  39  14 

3379 

74  25  44 

9368 

76  12  30 

2998 

Spica 

W. 

60  32  58 

3365 

62  19  49 

3964 

64    6  56 

2948 

65  54  20 

2233 

Jupiter 

W. 

33  39  59 

3345 

35  27  20 

3338 

37  14  58 

2338 

39    2  52 

S919 

Antares 

W. 

16  15    6 

3603 

17  54  12 

3594 

19  34  52 

3469 

21  16  49 

2424 

a  Aquilad 

E. 

44  19  28 

8980 

42  53  54 

8386 

41  29  26 

8851 

40    6  13 

8496  ' 

Fomalhaut 

E. 

72  11  26 

3708 

70  36  49 

3793 

69    2  12 

9795 

67  27  38 

9790 

a  Pegasi 

E. 

88  21    4 

3418 

86  37  55 

3407 

84  54  30 

9897 

83  10  51 

3388 

20 

Saturn 

W. 

85  10    3 

3313 

86  58  12 

3305 

88  46  32 

3106 

90  35    2 

2199  ' 

Spica 

W. 

74  54  56 

3188 

76  43  42 

3180 

78  32  39 

3174 

80  21  46 

2166 

Jupiter 

W. 

48    6    0 

3168 

49  55  16 

3161 

51  44  43 

3154 

53  34  20 

2148 

Antares 

W. 

29  59  14 

3300 

31  45  28 

3973 

33  32    8 

2367 

35  19  11 

2344 

Fomalhaut 

E. 

59  37    5 

3855 

58    3  48 

3875 

56  30  57 

2808 

54  58  35 

2994 

a  Pegasi 

E. 

74  29  41 

3855 

72  45    1 

3860 

71    0  15 

2847 

69  15  24 

3846! 

Mara 

E. 

100  36  31 

3433 

98  53  27 

3414 

97  10  12 

2400 

95  26  46 

3809  1 

21 

Spica 

W. 

89  29  25 

3144 

91  19  17 

3141 

93    9  13 

2189 

94  59  13 

9I»  1 

Jupiter 

W. 

62  44  29 

3135 

64  34  50 

2133 

66  25  16 

2190 

68  15  45 

2119 

Antares 

W. 

44  18  40 

3107 

46    7  12 

3190 

47  55  54 

2186 

49  44  43 

2189 

Fomalhaut 

E. 

47  27    5 

8181 

45  59  33 

8193 

44  33  14 

9360 

43    8  16 

SSS8  ' 

a  Pegasi 

E. 

60  31    0 

3858 

58  46  17 

3857 

57    1  41 

3864 

55  17  14 

2878  1 

Mars 

E. 

86  47  27 

3874 

85    3  15 

3871 

83  18  58 

2868 

81  34  37 

2966  1 

a  Arietis 

E. 

103  23  53 

3100 

101  35  24 

9198 

99  46  50 

2109 

97  58  11 

2190, 

J 


r 
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\ 

GREEMWICH  MEAN 

riME. 

LUNAR  DISTANCES 

;. 

i^J 

Ster»«  Nama 

p.  L. 

p.  L. 

p.  L. 

P.  L. 

l^a 

and 

Midnight. 

or 

XVh. 

of 

XYHP'. 

of 

XXJh. 

of 

1   14 

PodtioB. 

DIff. 

DIff. 

DIff. 
3133 

DUE. 

Sux 

W, 

118°   9'5# 

3164 

119°  36' 4^ 

3148 

12f   4    6 

122°  31*29 

8117 

Pollux 

W. 

91  11     8 

9B9e 

92  43  30 

3888 

94  16  10 

2869 

95  49    8 

2855 

Regulus 

W. 

54  22  58 

3843 

55  56  30 

3828 

57  30  22 

2811 

59    4  35 

2795 

Jupiter 

E. 

26  58  14 

2786 

25  23  28 

2773 

23  48  24 

2759 

22  13    2 

2745 

Antares 

E. 

45  34  31 

3866 

44    1  28 

3854 

42  28  10 

3843 

40  54  38 

2883 

a  Aquilse 

E. 

97  43  52 

8234 

96  18  11 

8307 

94  52  10 

3190 

93  25  49 

3174 

1   ^^ 

Regulus 

W. 

67    0  57 

3714 

68  37  18 

2B97 

70  14    2 

2681 

71  51    8 

3663 

Saturn 

W. 

23  54  45 

3816 

25  28  52 

3785 

27    339 

2758 

28  39    2 

2732 

Spica 

W. 

13    0  47 

3690 

14  37  40 

3674 

16  14  55 

2658 

17  52  31 

3641 

1 

Antares 

E. 

33    3  32 

3784 

31  28  43 

2776 

29  53  44 

2771 

28  18  38 

2767 

1 

a  Aquilss 

E. 

86    9  19 

8066 

84  41    7 

8063 

83  12  37 

8070 

81  43  51 

8057 

1      ^^ 

Regulus 

W. 

80    2  19 

3680 

81  41  42 

3568 

83  21  28 

2546 

85    1  37 

2580 

Saturn 

w: 

36  44    5 

2618 

38  22  36 

3508 

40    1  34 

2577 

41  41    0 

2550 

Spica 

W. 

26    6  10 

3666 

27  46    1 

2543 

29  26  15 

2536 

31    6  52 

2510 

1 

a  Aquilse 

E. 

74  16  19 

8003 

72  46  10 

3095 

71  15  51 

3988 

69  45  23 

2983 

1 
1 

Fomalhaut 

E. 

103    1    0 

8063 

101  31  52 

8030 

100    2  17 

8009 

98  32  15 

3988 

1    17 

Regulus 

W. 

93  27  58 

3460 

95  10  21 

2485 

96  53    6 

3430 

98  36  12 

3405 

1 

Saturn 

W. 

50    4  40 

3467 

51  46  40 

{1450 

53  29    4 

3434 

55  11  50 

3418 

Spica 

W. 

39  35  38 

34S0 

41  *18  30 

2415 

43    1  44 

2899 

44  45  20 

2884 

a  Aquile 

E. 

62  11  40 

3873 

60  40  52 

2975 

59  10    8 

2980 

57  39  30 

2989 

1 

Fomalhaut 

E. 

90  55  58 

3808 

89  23  37 

3883 

87  50  56 

2869 

86  17  57 

2855 

'   18 

Saturn 

W. 

63  51  18 

3343 

65  36  15 

2839 

67  21  32 

2316 

69    7    8 

3804 

Spica 

W. 

53  28  32 

3814 

55  14  11 

2802 

57    0    8 

2389 

58  46  24 

3377 

Jupiter 
a  Aquilae 

W. 

26  33  36 

3394 

28  19  44 

2381 

30    6  11 

3369 

31  52  56 

2257 

E. 

50  10    5 

8075 

48  41  25 

8105 

47  13  21 

8140 

45  46    0 

3181 

Fomalhaut 

E. 

78  29  18 

3808 

76  55    0 

2801 

75  20  34 

9797 

73  46    2 

3794 

aPegasi 

£. 

95  10  49 

3468 

93  28  51 

2454 

91  46  33 

3441 

90    3  57 

3439 

1   ^^ 

Saturn 

W. 

77  59  32 

2347 

79  46  49 

2287 

81  34  21 

2239 

83  22    6 

2230 

Spica 

W. 

67  41  59 

2333 

69  29  53 

2213 

71  18    1 

3304 

73    622 

3196 

Jupiter 

W. 

40  51     1 

3303 

42  39  25 

2192 

44  28    4 

3164 

46  16  56 

2176 

Antares 

W. 

22  59  49 

3860 

24  43  40 

2858 

26  28  15 

3833 

28  13  28 

2309 

a  Aquilas 

E. 

38  44  26 

8615 

37  24  19 

8690 

36    6    6 

8740 

34  50    1 

8880 

FonuUhaut 

E. 

65  53    9 

9805 

64  18  48 

2815 

62  44  39 

9835 

61  10  43 

3838 

a  Pegaa 

E. 

81  26  59 

9380 

79  42  55 

9871 

77  58  39 

9865 

76  14  14 

3859 

1  ^ 

Saturn 

W. 

92  23  41 

3186 

94  12  29 

3181 

96    1  25 

3176 

97  50  28 

2172 

Spica 

W. 

82  11    2 

3163 

84    0  27 

2157 

85  49  59 

9153 

87  39  39 

2148 

Jupiter 

W. 

55  24    6 

9143 

57  14    1 

3187 

59    4    4 

9132 

60  54  14 

2139 

Antares 

W. 

37    6  33 

2383 

38  54  13 

9331 

40  42    9 

9313 

42  30  18 

3204 

Fomalhaut 

E. 

53  26  47 

9955 

51  55  38 

9991 

50  25  14 

8033 

48  55  41 

8078 

aPegasi 

E. 

67  30  31 

3345 

65  45  37 

9844 

64    0  42 

3846 

62  15  49 

3348 

Mars 

E. 

93  43  10 

2303 

91  59  25 

9388 

90  15  33 

2882 

88  31  33 

3378 

21 

Spica 

W. 

96  49  16 

2136 

98  39  21 

9185 

100  29  27 

9184 

102  19  34 

3185 

Jupiter 

W. 

70    6  17 

3116 

71  56  51 

9116 

73  47  26 

9115 

75  38    2 

3116 

Antares 

W. 

51  33  38 

2178 

53  22  39 

3175 

55  11  44 

9179 

57    0  53 

3171 

Fomalhaut 

E. 

41  44  49 

8438 

40  23    4 

8599 

39    3  12 

8646 

37  45  27 

8781 

a  Pegasi 

E. 

53  33    0 

2382 

51  49    0 

239t 

50    5  17 

2409 

48  21  55 

3426 

Mars 

E. 

79  50  14 

3365 

78    5  49 

23d4 

76  21  23 

2361 

74  36  56 

3364 

f 

a  Arietis 

E. 

96    928 

3188 

94  20  43 

2187 

92  31  56 

2186 

90  43    8 

3186 

108 
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xvn. 


GREENWICH  MEAN 

TIM£. 

LUNAB  DISTANCES.                                                              | 

22 

star's  Nam* 

P.L. 

P.L. 

P.L. 

F.I.. 

and 

Noon. 

of 

nih. 

of 

\jk. 

of 

IX^ 

of 

PodtiOD. 

Siff. 

Dlff. 

IMif. 
9119 

va. 

Jupiter 

W. 

7f28'3# 

S1I6 

79°  19  if 

3118 

Sf  9'45 

S3    dl& 

3I3B 

Antares 

w. 

58  50    4 

W70 

60  39  16 

3170 

62  28  28 

3171 

64  17  39 

SITS  1 

a  Pegasi 

E. 

46  38  56 

3444 

44  56  24 

3466 

43  14  22 

.  3490 

41  32  55 

3519 

Mars 

E. 

72  52  29 

38S5 

71    8    4 

3366 

69  23  40 

3368 

67  39  19 

3871 

a  Arietis 

E. 

88  54  20 

3188 

87    5  34 

3169 

85  16  50 

9180 

83  28    8 

S19S 

23 

Jupiter 

W. 

92  11  35 

3189 

94    1  34 

3145 

95  51  25 

3149 

97  41    9 

3155 

An  tares 

W. 

73  22  51 

318S 

75  11  39 

3190 

77    0  21 

3198 

78  46  56 

3980 

Mars 

E. 

58  58  44 

9891 

57  14  56 

3896 

55  31  15 

3403 

53  47  43 

3408  1 

a  Arietis 

E. 

74  25  55 

3914 

72  37  49 

3330 

70  49  52 

3237 

69    2    4 

3384  1 

Sun 

E. 

131  16  45 

S46ft 

129  34  42 

%V10 

127  52  46 

3474 

126  10  56 

3480 

24 

Antares 

W. 

87  49  44 

3383 

89  37  24 

3389 

91  24  53 

S347 

93  12  10 

SS55 

a  AquiliB 

w. 

41  25  56 

8389 

42  51  19 

8179 

44  17  53 

8136 

45  45  31 

8939 

Mars 

E. 

45  12  33 

3448 

43  30    6 

3457 

41  47  52 

3466 

40    5  51 

3476  ; 

a  Arietis 

E. 

60    5  57 

3377 

58  19  23 

3387 

56  33    4 

3998 

54  47    1 

SS09 

Aldebaran 

E. 

93    2  17 

2314 

91  14  10 

9aa3 

89  26  15 

3339 

87  38  31 

3»7 

Sun 

E. 

117  43  53 

3M3 

116    2  57 

3530 

114  22  12 

3536 

112  41  38 

3585  1 

25 

a  AquilsB 

W. 

53  15  41 

3006 

54  47  28 

3906 

56  19  39 

3880 

57  58  11 

3976 

Mars 

E. 

31  39  32 

3585 

,  29  59    7 

3548 

28  19    1 

3564 

26  39  16 

3S60 

a  Arietis 

E. 

46    1  14 

3376 

44  17    5 

3803 

42  33  19 

3406 

40  49  56 

3435 

Aldebaran 

E. 

78  42  53 

3379 

76  56  23 

3389 

75  10    7 

3398 

73  24    5 

9807 

Sun 

E. 

104  21  45 

3661 

102  42  24 

3591 

101    3  16 

9601 

99  24  22 

3619  : 

26 

a  Aquilse 

W. 

65  38  18 

3886 

67  11  56 

3889 

68  45  38 

3884 

70  19  22 

3884  ; 

Fomalhaut 

W. 

39  47  26 

8664 

41    4  30 

8601 

4223    3 

8530 

43  42  54 

846B  j 

a  Arietis 

E. 

32  20  15 

3fiM 

30  40    3 

3575 

29    034 

3611 

27  21  54 

9693 

Aldebaran 

E. 

64  37  23 

3857 

62  52  46 

3866 

61    8  23 

3877 

59  24  15 

3887 

Sun 

E. 

91  13  16 

3663 

89  35  45 

3879 

87  58  26 

9668 

86  21  25 

3603 

27 

a  Aquilffi 

W. 

78    7  38 

3848 

79  41    4 

3668 

81  14  23 

9860 

82  47  34 

3866 

Fomalhaut 

W. 

50  37    6 

8358 

52    2  12 

8335 

53  27  51 

8301 

54  53  59 

8119 

aPeeasi 
Aldebaran 

W. 

30  33  33 

8057 

32    2  35 

8008 

33  32  % 

3969 

35    330 

9086  , 

E. 

50  47  18 

3440 

49    4  40 

3450 

47  22  17 

3461 

45  40    9 

3473  ; 

Sun 

E. 

78  19  46 

3747 

76  44    9 

r59 

75    8  47 

9709 

73  33  39 

3781  1 

28 

a  Aquilo 

W. 

90  31    4 

3909 

92    3  11 

9930 

9835    4 

9083 

95    642 

39M  ; 

Fomalhaut 

W. 

62    9  59 

8111 

63  37  55 

8M» 

65    6    1 

8096 

66  34  15 

8099  J 

a  Pe^i 
Aldebaran 

W. 

42  46    8 

3840 

44  19  44 

9880 

45  53  33 

9833 

47  27  32 

3816  \ 

E. 

37  13  22 

3539 

35  32  49 

3540 

38  52  32 

9558 

32  12  32 

9896  j 

Sun 

E. 

65  41  34 

3885 

64    7  51 

9846 

62  34  23 

9857 

61    1    9 

9897 

29 

Fomalhaut  W, 

73  56  21 

8066 

75  24  48 

8067 

76  53  13 

8000 

78  21  35 

8094  ' 

a  Pegasi 

W. 

55  18  47 

3806 

56  53    7 

9807 

58  27  26 

3809 

60    1  42 

3811  1 

Mars 

W. 

21    8  55 

3806 

22  41  19 

3897 

24  13  4S 

9898 

25  46    3 

9901 

Aldebaran 

E. 

23  57    7 

3688 

22  19    4 

3657 

20  41  26 

3677 

19    4  15 

9700 

Sun 

E. 

53  18  25 

8933 

51  46  34 

3983 

50  14  56 

9944 

48  43  33 

SOU 

30 

Fomalhaut 

W. 

85  42    3 

8131 

87    9  47 

8139 

88  37  21 

8188 

90    4 '45 

8147 

a  Pegasi 

W. 

67  52    2 

8831 

69  25  49 

3887 

70  59  29 

9848 

7233    1 

3848  ! 

Mars     . 

W. 

33  26  33 

3937 

34  58  17 

3986 

36  29  52 

3941 

38    1  19 

3949 

a  Arietis 

W. 

24  23  20 

3963 

25  54  30 

9987 

27  26    2 

3917 

28  57  59 

3903  j 

Sun 

E. 

41  10    5 

8911 

39  40    6 

8933 

38  10  21 

9084 

36  40  51 

8017  j 

r 


XVIII. 


JUNE,    1864. 


109 


GBEEMWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

Slar'sNaa 

le 

p.  L. 

P.L. 

. 

P.L. 

P.L. 

ud 

Midnight 

of 

XVh. 

of 

XVIIIb. 

of 

XXPi. 

of 

O  o 

23 

PiMitfon. 

D 

Wff. 

Diff. 

DiH. 
9131 

Dlfl. 

Jupiter 

w. 

84^50' 39 

3194 

86^41'    1' 

9198 

88''3l'l^ 

90°  21  3(3 

3136 

Antares 

w. 

06    6  48 

3174 

67  55  55 

9176 

69  44  58 

9179 

71  33  57 

2189 

aPegasi 

E. 

39  52    8 

SU3 

38  12    7 

9590 

36  32  58 

9639 

34  54  47 

9684 

Mare 

E. 

65  55    2 

3873 

64  10  49 

9376 

02  26  42 

2381 

60  42  40 

9385 

a  Arietis 

E, 

81  39  30 

3196 

79  50  57 

2900 

78    2  30 

9304 

76  14    9 

9909 

93 

Jupiter 

W. 

99  30  44 

3161 

101  20  10 

9167 

103    9  27 

2174 

104  58  34 

2180 

Antares 

W. 

80  37  23 

3906 

82  25  42 

3319 

84  13  52 

3218 

86    1  53 

9296 

Mare 

E, 

52    4  20 

34U 

50  21    7 

3499 

48  38    4 

9431 

46  55  13 

9438 

a  Arietis 

E. 

67  14  27 

3941 

65  27    1 

3949 

63  39  47 

9358 

61  52  45 

9967 

Sun 

E. 

124  29  14 

3489 

122  47  40 

9499 

121    6  15 

3498 

119  24  59 

9505 

24 

Aatares 

W. 

94  59  16 

3963 

96  46  10 

3979 

98  32  51 

3380 

100  19  20 

9989 

a  Aquilse 

W. 

47  14    6 

3089 

48  43  31 

3004 

50  13  39 

9975 

51  44  23 

2948 

Mare 

E. 

38  24    4 

34S7 

36  42  32 

3497 

35    1  15 

9510 

33  20  15 

9529 

a  Arietis 

E. 

53    1  15 

3891 

51  15  46 

3334 

49  30  36 

9347 

47  45  45 

3361 

AMebtfttia 

E. 

85  50  59 

3945 

84    3  39 

3353 

82  16  31 

9969 

80  29  36 

9970" 

Sun 

£. 

111    1  15 

Sft4« 

109  21    4 

9663 

107  41    5 

3563 

106    1  19 

9678 

25 

a  AquibB 

W. 

5925    0 

3880 

60  58    4 

3855 

62  31  20 

9848 

64    4  45 

3843 

Mare 

E. 

24  59  53 

9S97 

23  20  54 

9617 

21  42  22 

9639 

20    4  20 

.   3665 

a  Arietis 

E. 

39    6  59 

3446 

37  24  30 

9468 

35  42  32 

3491 

34    1    6 

3516 

Aldebaraa 

E. 

71  38  16 

3817 

69  52  41 

9397 

68    7  21 

3387 

66  22  15 

3346 

SUK 

E. 

97  45  41 

3631 

96    7  14 

9631 

94  29    1 

3640 

92  51     1 

2669 

26 

a  AquilfB 

W. 

71  53    6 

3885 

73  26  49 

9837 

75    0  29 

2889 

76  34    6 

9848 

Fooialhaut 

W. 

45    3  54 

8413 

46  25  56 

3365 

47  48  53 

3323 

49  12  38 

8386 

a  Arietis 

E. 

25  44    9 

9693 

24    7  27 

9754 

22  31  59 

3821 

20  57  58 

9896 

Aldebaran 

E. 

57  40  22 

3398 

55  56  44 

9408 

54  13  20 

3418 

52  30  11 

9429 

Sun 

E. 

84  44  36 

9704 

83    8    2 

9715 

81  31  42 

3726 

79  55  37 

9737 

27 

a  AquilflB 

W. 

84  20  37 

9873 

85  53  30 

9881 

87  26  13 

9890 

88  58  45 

9900 

Foinalhaut 

W. 

56  20  33 

3161 

57  47  29 

8146 

59  14  43 

3189 

60  42  14 

8190 

aPen;aa 
Aldebaran 

W. 

36  35    3 

3909 

38    7  11 

9886 

39  39  48 

3868 

41  12  48 

9859 

E. 

43  58  16 

3488 

42  16  39 

9494 

40  35  17 

9506 

38  54  12 

9517 

Sun 

E. 

71  58  46 

8799 

70  24    7 

980-i 

68  49  42 

3813 

67  15  31 

9894 

28 

a  Aquiln 

W. 

96  38    5 

9966 

98    9  13 

9908 

99  40    4 

9989 

101  10  39 

9997 

Fomalhaut 

W. 

68    234 

8086 

69  30  58 

3086 

70  59  25 

3065 

72  27  53 

3086 

aPegasi 
Aldetwran 

w. 

49    1  39 

9811 

50  35  52 

9809 

52  10    8 

9807 

53  44  27 

3806 

E. 

30  32  50 

3579 

28  53  26 

9609 

27  14  20 

9606 

25  35  33 

3691 

Sun 

E. 

59  28    8 

S878 

57  55  21 

9889 

56  22  48 

9901 

54  50  30 

3911 

29 

Fomalhaat 

W. 

79  49  52 

8097 

81  18    5 

8103 

82  46  11 

8108 

84  14  11 

3114 

aPegasi 

W. 

61  a5  55 

9815 

63  10    4 

9818 

64  44    9 

9891 

66  18    9 

3837 

Mare 

w. 

27  18  21 

3905 

28  50  34 

9900 

80  22  41 

9915 

31  54  41 

9991 

Aldebaran 

B. 

17  27  35 

9798 

15  51  32 

9768 

14  16  15 

9807 

12  41  56 

3864 

Sun 

£. 

47  12  24 

8965 

45  41  28 

9977 

44  10  46 

3988 

42  40  18 

3000 

30 

Fomalhaut 

W. 

91  31  58 

3196 

92  59    0 

3167 

94  25  49 

8178 

95  52  25 

3188 

aPegasi 

W. 

74    6  26 

2655 

75  39  43 

9863 

77  12  51 

3869 

78  45  50 

9876 

l^lare 

W. 

39  32  36 

9957 

41    3  43 

9966 

42  34  40 

9973 

44    528 

9980 

a  Arietis 

W. 

30  30  15 

9891 

32    2  45 

9883 

33  35  26 

3876 

35    8  15 

9878 

Sun 

E. 

35  11  36 

3060 

33  42  36 

8071 

32  13  51 

8084 

30  45  22 

8097 

110 
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AT  GREENWICH  APPARENT   NOON.                                   ' 

THE   SUN'S 

1 

1 

1 

1 
2 
3 

dI  the 

dJaHiet<T 

the 

Equation  Oi 

n^dfd  to 
ApptiTcnt 

Timr. 

Ibogi. 

Apparent 
Bight  ABeenakm. 

Diff.for 
Ihour. 

Apparent 
Declination. 

DIlLfor 
Ihour. 

dJacietdTi 

Fri. 
Sat 
Su$i. 

h      m      8 

6  42  44.32 
6  46  52.32 
6  61     0.04 

8 

10.337 
10.326 
10.314 

N.23°    5  27.5 
23     1     1.9 
22  56  12.0 

10^55 
11.56 
12.56 

15  4^.10 
15  46.09 
15  46.09 

68.76 

68.72 
68,68 

3"  33.91 
3  45.32 
3  56.46 

m 

'   0,4dfl  1 
0.469 
0.457  1 

Mon. 
Tues. 
Wed. 

4 
5 
6 

6  55     7.46 

6  59  14.56 

7  3  21.32 

10.301 
10.288 
10.273 

22  50  58.3 
22  45  20.8 
22  39  19.6 

13.56 
14.55 
15.53 

15  46,09 
15  46.10 
15  46.12 

68,64 
68.59 
68.54 

4     7,29 
4  17,80 
4  27.97 

0.444  1 

0.430  1 
0.415' 

Thur. 

FrL 

Sat. 

7 
8 
9 

7     7  27.70 
7  11  33.69 
7  15  39.25 

10.257 
10.240 
10.223 

22  32  54.9 
22  26     6.9 
22  18  55.6 

16.51 

17.48 
18.44 

15  46.15 
15  46.18 
15  46.21 

68-49 
68,44 
68.38 

4  37.77 
4  47.18 

4  56.16 

• 

0.399 
0*383 
0.365 

SUTU 

Mon. 
Tues. 

10 
11 
12 

7  19  44.38 
7  23  49.06 
7  27  53.27 

10.204 
10.185 
10.165 

22  11  21.2 
22     3  24.0 
21  55     4.1 

19.40 
20.35 
21.29 

15  46,25 
15  46.30 
15  46.35 

68.32 
68.26 
68.20 

5     4.71 
5  12.81 
5  20.45 

0.347 

0.^8 
0.303  1 

Wed. 
Thur. 
Fri. 

13 
14 
15 

7  31  57.00 
7  36     0.23 
7  40    2.96 

10.144 
10.123 
10.102 

21  46  21.7 
21  37  17.0 
21  27  50.3 

22.22 
23.15 
24.07 

15  46,40 
15  46,46 
15  46-52 

6a  13 
68.06 
67,99 

5  27.61 
5  34,25 
5  40,41 

0.2I?8 
0,267 
0.246 

Sat 
Sun. 
Mon. 

16 
17 

18 

7  44     5.17 
7  48     6.85 
7  52     7.98 

10.080 
10.058 
10.036 

21  18     1.8 
21     7  51.5 
20  57  19.6 

24.98 

25.88 
26.77 

15  46.58 
15  46.64 
15  46.71 

67.92 

67.85 
67.78 

5  46.05: 
5  51,16 
5  55.73 

0.224 

0»2()2 
0.179  li 

Tues. 
Wed. 
Thur. 

19 
20 
21 

7  56    8.57 

8  0    8.63 
8    4     8.14 

10.014 
9.991 
9.968 

20  46  26.6 
20  35  12.5 
20  23  37.6 

27.65 
28.52 
29.38 

15  46,79 
15  46,87 
15  46.95 

67,70 
67.62 

67,54 

5  59,75 

6  3,24 
6     6,18 

0.167 
0.134 
0.111 

Fri. 
Sat 
Sun. 

22 
23 
24 

8     8     7.07 
8  12     5.44 
8  16     3.24 

9.944 
9.921 
9.897 

20  11  42.0 
19  59  26.3 
19  46  50.6 

30.23 
31.07 
31.90 

15  47.03 
15  41A2 
15  47.21 

67.46 

67,38 
67.29 

6     8,55 
6  10,36 
6  11,60 

0,087 
0.061 

0.040 

Mon. 
Tues. 
Wed. 

25 
26 
27 

8  20     0.47 
8  23  57.13 
8  27  53.22 

9.873 
9.849 
9.825 

19  33  54.9 
19  20  39.6 
19     7     5.1 

32.72 
33.53 
34.33 

15  47.31 
15  47.41 
15  47.51 

67,21 

fi7.i:i 

67.05 

6  12.28 
6   12.39 
6  11.93 

0.017  ' 

0.007 

0,031 

Thur. 
Fri. 
Sat 
1  Sun. 

28 
29 
30 
31 

8  31  48.73 
8  35  43.65 
8  39  37.98 
8  43  31.71 

9.801 
9.771 
9.752 
9.728 

18  53  11.6 
18  38  59.4 
18  24  28.7 
18     9  39.8 

35.12 

35.89 
36.65 
37.40 

15  47.61 

15  47,72 
15  47.S4 

15  47.96 

66,97 

66,87 
66.78 
66.70 

6  10.88 
6     9,25 
6     7.03 
6     4.22 

O.OCm 
0.079 
0.104 
0.129 

Mon. 

32 

8  47  24.85 

9.703 

N.17  54  33.2 

38.14 

15  48.08 

66.61 

6     0.81 

o.ir>4 

1            ^ 

ow.- 

-  M«m  TkM  of  the  Semidiaim 

Bter  pajMing  may  be  f 

oondby  f 

abtTOPtSti(fftii,l»fmmth( 

taid«twtlTtmft.                1 

r 
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AT   GREENWICH  MEAN 

NOON. 

i 

THE  SUN'S 

1 

1 
1 

Equation  of 
Time, 
tobt 
nibtracted 
Jrotn 
Mean 
Timt. 

Diff.for 
Ihoor. 

ffiderael 
Time. 

Appanm 
Bight  AMDrion. 

DMLfor 
Iboar. 

Jpparent 

Diff.for 
Ihoar. 

Fri. 
Sat 
Sun. 

1 
2 
3 

h      m       . 

6  42  43.70 
6  46  51.67 
6  50  59.36 

10.337 
10.326 
10.314 

N.23    5  28.2 
23     1     2.7 
22  56  12.9 

10'!55 
11.56 
12.56 

S  93.88 
3  45.29 
3  56.43 

0.480 
0.469 
0457 

h     m      8 

6  39     9.82 
6  43     6.38 
6  47 .  2.93 

Mon. 

'  Tues. 

Wed. 

4 
5 
6 

6  55    6.75 

6  59  13.82 

7  3  20.55 

10.301 
10.288 
10.273 

22  50  59.3 
22  45  21.9 
22  39  21.1 

13.56 
14.55 
15.53 

4    7.26 
4  17.77 
4  27.94 

0.447 
0.430 
0.415 

6  50  59.49 
6  54  56.05 
6  58  52.61 

Thur. 

Fri, 

Sat. 

7 
8 
9 

7    7  26.90 
7  11  32.87 
7  15  38,41 

10.257 
10.240 
10.223 

22  32  56.2 
22  26     8.3 

22  18  57.2 

• 

16.51 
17.48 
18.44 

4  37.74 
4  47.15 
4  56.14 

0.399 
0.383 
0.365 

7    2  49.16 
7     6  45.72  i 
7  10  42.27 

Mon. 
Tues. 

10 
11 
12 

7  19  43.52 

7  23  48.18 
7  27  52.37 

10.204 
10.185 
10,165 

22  11  22.9 
22     3  25.8 
21  56     6.0 

19.40 
20.35 
21.29 

5     4,69 
5  12.79 
5  20.43 

0.347 
0.328 
0.308 

7  14  38.83 
7  18  35.39  1 
7  22  31.94 

Wed. 
Thur. 
Fri. 

1 

13 
14 
15 

7  31  56.08 
7  35  59.29 
7  40    2.00 

10.144 
10.123 
10.102 

21  46  23.8 
21  37  19.2 
21  27  52.6 

22.22 
23.15 
24.07 

5  27.58 
5  34.23 
5  40.39 

0.288 
0.267 
0.246 

7  26  28.50 
7  30  25.06 
7  34  21.61  1 

1  Sun. 

16 
17 

18 

7  44    4.20 

7  48     5.87 
7  52    6.99 

10.080 
10.058 
10.036 

21  18     4.2 
21     7  54.0 
20  57  22.2 

24.98 
25.88 
26.77 

5  46.03 
5  51.15 
5  55.71 

0.224 
0.202 
0.179 

7  38  18.17 
7  42  14.72  1 
7  46  11.28 

\  Tues. 

Wed. 

1  Thur. 

19 
20 
21 

7  56    7.57 

8  0    7.62 
8    4    7.12 

10.014 
9.991 
94)68 

20  46  29.3 
20  35  15.4 
20  23  40.6 

27,65 
28,52 
29.38 

5  59.73 

6  3.23 
6     6.17 

0.157 
0.134 
0.111 

7  50     7.84 
7  54     4.39 
7  58     0.95 

'  Fri. 
Sat. 

Sun. 

1 

22 
23 
24 

8    8    6.05 
8  12    4.42 
8  16    2.22 

9.944 
9.921 
9.897 

20  11  45.1 
19  59  29.5 
19  46  53.9 

30,23 
31.07 
31.90 

6    8.55 
6  10.36 
6  11.60 

0.087 
0.064 
0.040 

8     1  57.50 
8     5  54.06 
8    9  50.62 

Mon. 

1  Tues. 

Wed- 

25 
26 

27 

8  19  59.45 
8  23  56.11 
8  27  52.21 

9.873 
9.849 
9,825 

19  33  58.3 
19  20  43.1 
19     7     8.7 

32.72 
33.53 
34.33 

6  12.28 
6  12.38 
6  11.93 

0.017 
0.007 
0.031 

8  13  47.17 
8  17  43.73 
8  21  40.28 

Thur. 
Fri. 
Sat 
Sun. 

28 
29 
30 
31 

8  31  47.72 
8  35  42.65 
8  39  36.99 
8  43  30.73 

9.801 
9.777 
9.752 
9.728 

18  53  15.3 
18  39     3.1 
18  24  32.5 
18     9  43.7 

35.12 
35.89 
36.65 
37.40 

6  10,88 
6    9.26 
6     7.04 
6     4.22 

0.055 
0.079 
0.104 
0.129 

8  25  36.84 
8  29  33.39 
8  33  29.95 
8  37  26.51 

Mon. 

32 

8  47  23,88 

9.703 

N.17  54  37.1 

38.14 

6    0.82 

0.154 

8  41  23.06 

B 

Fob.— TbeBemidSaB 

MtorlbrMi 

MUL  Noon  1I1B7  be  un 

imedfhe 

Mme  u  thatfbr  Appwen 

tNoon. 

L 
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AT  GREENWICH  MEAN  NOON. 


I 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

82 


THE  SUN'S 


I 
I 


Drue  LONOITUDB. 


183 
184 
185 

186 

187 
188 

189 
190 
191 

192 
193 
194 

195 
196 
197 

198 
199 
200 

201 
202 
203 

2(M 
205 
206 

207 
208 
209 

210 
211 
212 
213 

214 


99  49  22.3 

100  46  35.1 

101  43  47.9 

102  41  0.8 

103  38  13.8 

104  35  26.9 

105  32  40.0 

106  29  53.1 

107  27  6.1 

108  24  19.1 

109  21  32J2 

110  18  45.3 

111  15  58.4 

112  13  11.5 

113  10  24.9 

114  7  38.5 

115  4  52.5 

116  2  6.8 

116  59  21.5 

117  56  86.8 

118  53  52.8 

119  51  9.5 

120  48  27.1 

121  45  45.6 

122  43  5.0 

123  40  25.4 

124  87  46.8 

125  35  9.3 

126  32  33.0 

127  29  57.8 

128  27  23.7 

129  24  50.5 


V 


48  4^.2 
45  56.8 
43  9.5 

40  22.3 
37  35.2 
34  48.2 

32  1.1 
29  14.0 
26  26.8 

23  39.6 
20  52.5 
18  5.4 

15  18.4 

12  31.4 

9  44.6 

6  58.0 
4  11.8 
1  26.0 

58  40.6 
55  55.7 
53  11.5 

50  28.1 
47  45.6 
45  4.0 

42  23.2 
39  43.4 
37  4.7 


34  27.1 
31  50.7 
15.3 
41.0 


29 
26 


24  7.7 


Diff.for 
Ihoar. 


143.03 
143.03 
143.03 

143.04 
143.04 
143.04 

143.04 
143.04 
143.04 

143.04 
143.04 
143.04 

143.04 
143.05 
143.06 

143.07 
143.06 
143.10 

143.12 
143.15 
143.18 

143.91 
143.^ 
143.29 

143.33 
J  43.37 
143.41 

143.46 
143.50 
143.55 
143.59 

143.64 


LATXTUDB. 


—0.54 
0.66 
0.76 

0.84 
0.89 
0.91 

0.90 
0.86 
0.79 

0.70 
0.57 
0.44 

0.31 

0.19 

—0.07 

-f-0.06 
0.15 
0.28 

0.28 
0.29 
0.27 

0.28 

0.16 

-+.0.07 

—0.05 
0.17 
0.29 

0^1 
0.53 
0.64 
0.73 

—0.79 


Logutthm 

of  the 

Radius  Veetor 

of  the 

Etfth. 


0.0072426 
.0072447 
.0072442 

.0072411 
.0072355 
.0072272 

.0072162 
.0072027 
.0071867 

.0071683 
.0071478 
.0071252 

.0071006 
.0070742 
.0070461 

.0070165 
.0070856 
.0069532 

.0069194 
.0068842 
.0068476 

.0068096 
.0067701 
.0067291 

.0066864 
.0066418 
.0065958 

.0065468 
.0064962 
.0064484 
.0063882 

0.0063806 


Dlff.for 
1  hour. 


1.4 
0.3 
0.7 

1^ 
2.9 

4.0 

5.1 
6.1 
7.1 

8.1 
9U) 
9.8 

10.6 
11.3 
12.0 

12.6 
13.2 
13.8 

14.4 
15.0 
15.5 

16.1 
16.7 
17.4 

18.1 

18.9 
19.7 

20.6 
21.5 
22.5 
234. 

24.4 


17  17  59.67 
17  14  3.76 
17  10  7.84 

17  6  11.93 
17  2  16.02 
16  58  20.11 

16  54  24.20 
16  50  28.29 
16  46  32.38 

16  42  86.47 
16  38  40.56 
16  84  44.65 

16  30  48.73 
16  26  52.82 
16  22  56^1 

16  19  1.00 
16  15  5.09 
16  11  9.18 

16  7  13.27 
16  3  17.36 
15  59  21.45 

15  55  25.54 
15  51  29.63 
15  47  33.72 

15  43  37.61 
15  39  41.90 
15  35  45.99 

15  31  50.09 
15  27  54.18 
15  23  5&27 
15  20    2.36 

15  16    &45 


Hon:  xeomepoadi  to  the  inw  equinox  of  the  date,  X' to  tbe« 


»  eqalBOZ  otJmamry  Oi. 
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GREENWICH 

MEAN   TIME. 

THE 

MOON'S 

1 

HORIZONTAL  PAKALLAX 

MERIDIAN  PASSAGE. 

1 

2 
3 

AGE. 

NOOB. 

lUdnlgbt. 

Noon. 

DUtlbr 
Ihoor. 

Midnight 

Wfltfor 
1  hour. 

// 
•    -1.22 

1.13 

1.02 

Dlff-for 
Ihour. 

2.16 
2.09 

1^  2{J2 
15  13.2 
15    5.8 

15  1t'.2 
15    9.5 
15    2.4 

5^  lisi 
55  44.9 
55  17.8 

w 

-1.36 

1.18 

1.08 

55  59".3 
55  31.0 
55     5.2 

h      m 

22  45.8 

23  36.8 
6 

27.0 
28.0 
29.0 

4 
5 
6 

14  59J2 
14  53.6 
14  49.2 

14  56.3 
14  51.2 
14  47.6 

54  53.5 
54  32.8 
54  16.8 

0.94 
0.77 
0^ 

54  42.6 
54  24.1 
54  11.0 

0.86 
0.67 
0.42 

0  26.1 

1  13.3 
1  58.4 

2.01 
1.92 

1.84 

0.5 

1.5' 

2.5' 

7 
8 
9 

14  46.5 
14  45.8 
14  47.4 

14  45.9 
14  46.3 
14  49.1 

54     6.8 
54    4.1 
54    9.9 

-0.27 

+0.06 

0.43 

54     4.4 

54     5.8 
54  16.2 

-0.11 

+0.24 

0.63 

2  41.8 

3  24.0 

4  5.6 

1.78 
1.74 
1.74 

3.5  ' 

4.5, 

5.5 

1 

10 
12 

14  51.5 

14  58.2 

15  7.7 

14  54.5 

15  2.6 
15  13.3 

54  25.0 

54  49.9 

55  24.4 

0.83 
1.24 
1.63 

64  36.2 
55    6.0 
55  45.1 

1.04 
1.44 
1.81 

4  47.6 

5  30.6 

6  15.6 

1.76 
1.83 
1.93 

6.5 
7.5 

8.5 

13 
14 
15 

15  19.5 
15  33iJ 
15  48.2 

15  26.2 
15  40.6 
15  55.8 

56    7.8 

56  58.4 

57  53.3 

1.97 
2.22 
2.33 

56  32.4 

57  25.5 

58  21ii 

2.11 
2.29 
2.31 

7     3.4 

7  54.5 

8  49.1 

2.06 
2.20 
2.34 

9.5 
10.5' 
11.5  j 

16 
17 

18 

16     3.3 
16  17.1 
16  28.3 

16  10.4 
16  23.1 
16  32.6 

58  48.6 

59  39.5 

60  20.7 

2.25 

1.95 
1.45 

59  15.0 

60  1.6 
60  36.3 

2.13 
1.73 
1.14 

9  46.6 

10  46.1 

11  46.0 

2.45 
2.50 
2.48 

12.5 
13.5 
14.5 

19 
20 
21 

16  35.7 
16  38.5 
16  36.6 

16  37.7 
16  38.1 
16  33.9 

60  47.9 
60  58.2 
60  51.0 

0.79 
+0.06 
-0.64 

60  55.2 
60  56.7 
60  41.3 

+0.43 

-0.30 

0.96 

12  44.8 

13  41.8 

14  36.8 

2.42 
2.33 
2.25 

15.5 
16.5 
17.5 

22 
23 
24 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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5 

11  18  41.35 

1.8519 

S.  0    7    3.6 

10.968 

5 

12  49    8.01 

14W77 

8  10  52.5 

9.676 

6 

11  20  32.48 

1.8534 

0  17  18.9 

10.966 

6 

12  51    4.36 

1.9408 

8  20  32.2 

0.648 

7 

11  22  23.64 

1.8599 

0  27  34.3 

10.367 

7 

12  53    0.90 

1.9440 

8  30  10.3 

9j690 

8 

11  24  14.83 

1.8635 

0  37  49.7 

10.967 

8 

12  54  57.64 

1.9473 

8  39  46.6 

9.501 

9 

11  26    6.06 

1.8543 

0  48    5.1 

10.957 

9 

12  56  54.58 

1.9606 

8  49  21iJ 

9.602 

10 

11  27  57.34 

1.8649 

0  58  20.5 

10.956 

10 

12  58  51.71 

1.9689 

8  58  54.0 

0.633 

11 

11  29  48.66 

1.8657 

1    8  35.8 

10.965 

11 

13    0  49.04 

1.9573 

9    8  25.0 

9.S01 

12 

11  31  40.02 

1.8505 

1  18  5L1 

10.963 

12 

13    2  46.58 

1.9607 

9  17  54.1 

9.469  ' 

13 

11  33  31.44 

1.8674 

1  29    6.2 

10.361 

13 

13    4  44.33 

1.9643 

9  27  21.3 

9.4S7 

14 

11  35  22.91 

1.8583 

1  39  21.2 

10.348 

14 

13    6  42.29 

1.96n 

9  36  46.5 

9.404 

15 

11  37  14.44 

1.8693 

1  49  36.0 

10.946 

15 

13    8  40.46 

1.9718 

9  46    9.7 

9.370 

16 

11  39    6.03 

1.8604 

1  59  50.6 

10.341 

16 

13  10  38.85 

1.9750 

9  55  30.9 

9.886 

17 

11  40  57.69 

1.8616 

2  10    4.9 

10.336 

17 

13  12  37.46 

1.9787 

10    4  50.0 

9.301 

18 

11  42  49.41 

1.8637 

2  20  18.9 

10.931 

18 

13  14  36.29 

1.9694 

10  14    7.0 

9.364 

19 

11  44  41.21 

1.8639 

2  30  32.6 

10.996 

19 

13  16  35.35 

1.9809 

10  23  21.8 

9.227 

20 

11  46  33.08 

1.8661 

2  40  45.9 

10.919 

20 

13  18  34.64 

1.9901 

10  32  34.3 

9.100 

21 

11  48  25.02 

1.8664 

2  50  58.9 

10.913 

21 

13  20  34.16 

1.9940 

10  41  44.6 

9.153 

22 

11  50  17.05 

1.8678 

3    1  11.4 

10.305 

22 

13  22  33.92 

1.9960 

10  50  52.5 

9.113 

23 

11  52    9.16 
SU 

1.8693 

NDAY 

S.  3  11  23.4 
10. 

10.19f 

23 

13  24  33.92 
TUI 

3.0090 

:SDA1 

8.10  59  58.1 

r  12. 

9.078 

0 

11  54    1.36 

1.8707 

S.  3  21  35.0 

10.188 

0 

13  26  34.16 

9.0060 

S.ll    9    1.3 

9.0S8 

1 

11  55  53.65 

1.8793 

3  31  46.0 

10.179 

1 

13  28  34.64 

SUllOl 

11  18    2.1 

8.9M 

2 

11  57  46.04 

1.8730 

3  41  56.5 

10.169 

2 

13  30  35.37 

9U>149 

11  27    0.3 

6.949 

3 

11  59  38.52 

1.8755 

3  52    6.4 

10.159 

3 

13  32  36.35 

S.0184 

11  35  56.0 

8J9M 

4 

12    1  31.10 

1.8773 

4    2  15.6 

10.148 

4 

13  34  37.58 

SU>396 

11  44  49.0 

8363 

5 

12    3  23.79 

1.8790 

4  12  24J2 

10.137 

5 

13  36  39.07 

3.0969 

11  63  39.4 

8.817 

6 

12    5  16.58 

1.8808 

4  22  32.0 

10.136 

6 

13  38  40.81 

3.0318 

12    2  27.1 

8.7T8 

7 

12    7    9.48 

1.8897 

4  32  39.1 

10.119 

7 

13  40  42.82 

S.0867 

12  11  12.0 

8.796 

8 

12    9    2.50 

1.8846 

4  42  45.4 

10.098 

8 

13  42  45.09 

S.0401 

12  19  54J2 

8.939 

9 

12  10  55.63 

1.8866 

4  52  50.9 

10.084 

9 

13  44  47.63 

3.0446 

12  28  33.5 

8.031 

10 

12  12  48.89 

1.8886 

5    2  55.5 

10.070 

10 

13  46  50.43 

9.0490 

12  37    9^ 

8.68S 

11 

12  14  42.27 

1.8907 

5  12  59.3 

10.055 

11 

13  48  53.51 

Q.0686 

12  45  43.4 

8.68S  I 

12 

12  16  35.78 

1.8999 

5  23    2.1 

10.039 

12 

13  50  56.86 

3.0563 

12  54  13.9 

8U82 

13 

12  18  29.42 

1.8951 

5  33    4.0 

10.033 

13 

13  53    0.49 

34)698 

13    2  41.3i 

8.431 

14 

12  20  23.19 

1.8973 

5  43    4.9 

10.006 

14 

13  55    4.40 

3.0676 

13  11    5.6 

8J79 

15 

12  22  17.10 

1.8996 

5  53    4.7 

9.968 

15 

13  57    8.59 

2,0799 

13  19  2p.8i 

8.336 

16 

12  24  11.14 

1.9019 

6    3    3.5 

9.970 

16 

13  59  13.07 

9.0769 

13  27  44.7 

8.973 

17 

12  26    5.33 

1.9048 

6  13    1.2 

9.963 

17 

14    1  17.83 

2.0617 

13  35  59.4 

8.316  ' 

18 

12  27  59.66 

1.9068 

6  22  57.7 

9.989 

18 

14    3  22.88 

3.0666 

13  44  10.8 

8.iei  1 

19 

12  29  54.15 

1.9094 

6  32  53.0 

9.919 

19 

14    5  28.22 

3.0914 

13  52  18.8 

8.109  1 

20 

12  31  48.79 

1.9190 

6  42  47.1 

9.891 

20 

14    7  33.85 

2U)968 

14    0  23.4 

8.4M7  1 

21 

12  a3  43.59 

1.9147 

6  52  40.0 

9.870 

21 

14    9  39.78 

2.1013 

14    8  24.5 

7^188! 

22 

12  35  38.55 

1.9174 

7    2  31.5 

9.848 

22 

14  11  46.01 

3.1068 

14  16  22.0, 

7.929 

23 

12  37  3J3.67 

1.9901 

7  12  21.7 

9.896  J,  23 
9.8091  24 

14  13  52.53 

2.1113 

14  24  16.0: 

7.860 

24 

12  39  28.96 

1.9999 

S.  7  22  10.5 

14  15  59.36 

2.1163 

S.14  32    6.3 

7.808 

r 


VIII. 


JULY,    1864. 


117 


GREENWICH  MEAN  TIME, 

THE  MOON'S  RIGHT 

ASCENSION  ANB  DECLINATION. 

Hoar. 

IMS. 
forlm. 

SoeUiiatkm. 

DIff. 
forlm. 

Hour. 

Right  ABoenalon. 

1     IHff. 
for  1  m. 

BeeUiutlon. 

Diff. 
forlm. 

WED] 

NESD. 

iY   13. 

FRIDAY 

15. 

0 

14  15  59.36 

■     8 
9.1168 

s.iidd  is 

N 
7.806 

0 

h    m     8 
16    3  44.59 

8 
9J)745 

8.19^1^4^.4 

8.707 

1 

14  18    a49 

9.1314 

14  39  52.9 

7.746 

1 

16    6    7.21 

9.3796 

19  21  26.6 

3.597 

2 

14  20ia93 

9.1966 

14  47  35.8 

7.683 

2 

16    8  30.14 

9.8847 

19  24  59.1 

3.486 

3 

14  22  21.67 

9.1316 

14  55  14.9 

7.619 

3 

16  10  53.37 

9.3897 

19  28  24.9 

8.374 

4 

14  24  29.72 

9.1368 

15    2  50.1 

7.664 

4 

16  13  16.91 

9.3947 

19  31  44.0 

8.261 

5 

14  26  38.08 

9.1490 

15  10  21.4 

7.488 

5 

16  15  40.74 

9.8997 

19  34  56.3 

3.148 

6 

14  28  46.76 

9.1479 

15  17  48.7 

7.491 

6 

16  18    4.87 

9.4046 

19  38    1.8 

8.088 

7 

14  30  55.75 

9.1A94 

15  25  11.9 

7.853 

7 

16  20  29^29 

9.4096 

19  41    0.3 

9.917 

8 

14  33    5.05 

9.1tfn 

15  32  31.1 

7.984 

8 

16  22  54.01 

9.4143 

19  43  51.9 

9300 

9 

14  35  14.67 

9.1630 

15  39  46.1 

7.915 

9 

16  25  19.01 

9.4191 

19  46  36.4 

9.683 

10 

14  37  24.61 

9.1663 

15  46  56.9 

7.144 

10 

16  27  44.30 

9.4938 

19  49  13.9 

9.565 

11 

14  39  34.87 

9.1737 

15  54    3.4 

7.079 

11 

16  30    9.87 

9.4984 

19  51  44J2 

9.446 

12 

14  41  45.45 

9.17S0 

16    1    5.6 

6.990 

12 

16  32  35.71 

9.4381 

19  54    7.4 

9.396 

13 

14  43  56.a5 

9.1644 

16    8    3.4 

6.996 

13 

16  35    1.83 

9.4377 

19  56  23.3 

9.906! 

14 

14  46    7.58 

9.1806 

16  14  56.7 

6.861 

14 

16  37  28^23 

9.4499 

19  58  32.0 

9.083 

15 

14  48  19.13 

9.1969 

16  21  45i» 

6.776 

15 

16  39  54.89 

9.4466 

20    0  33.3 

1.961 

16 

14  50  31.00 

9.9006 

16  28  29.8 

6.699 

16 

16  42  21.82 

9.4509 

20    2  27.3 

1.837 

17 

14  52  43J^ 

9.9061 

16  35    9.4 

6.699 

17 

16  44  49.01 

9.4559 

20    4  13.8 

1.718 

18 

14  54  55.73 

9.9116 

16  41  44.4 

6.643 

18 

16  47  16.45 

9.4594 

20    5  52.9 

1.588 

19 

14  57    8.59 

9.9171 

16  48  14.6 

6.463 

19 

16  49  44.14 

9.4636 

20    7  24.4 

1.469 

20 

14  59  21.78 

9.9996 

16  54  40.0 

6.389 

20 

16  52  12.08 

9U677 

20    8  48.4 

1.336 

21 

15    1  35.30 

9.9980 

17    1    0.5 

6.301 

21 

16  54  40.26 

9.4717 

20  10    4.8 

1.209 

22 

15    3  49.14 

9.9836 

17    7  16.1 

6.918 

22 

16  57    8.69 

9.4757 

20  11  13.5 

1.081 

23 

15    6    3.32 
THE 

9.9301 

RSDA 

S.17  13  26.6 
Y    14. 

6.133 

23 

16  59  37.35 
SATl 

9.4797 

[JRDA 

S.20  12  14.6 
Y    16. 

0.958 

0 

15    8  17.83 

9.9446 

S.17  19  32.1 

6.048 

0 

17    2    6.25 

9.4835 

S.20  13    7.9 

0.894 

1 

15  10  32.07 

9.9001 

17  25  32.5 

6.963 

1 

17    4  35.37 

9.4879 

20  13  53.5 

0.604 

2 

15  12  47.84 

9.9667 

17  31  27.7 

5.876 

2 

17    7    4.71 

9.4906 

20  14  31.2 

0.568 

3 

15  15    3;i4 

9.9619 

17  37  17.6 

5.788 

3 

17    9  34.27 

9.4944 

20  15    1.1 

0.489 

4 

15  17  19.18 

9.9667 

17  43    2.3 

6.600 

4- 

17  12    4.04 

9.4979 

20  15  23.1 

0.801 

5 

15  19  35.35 

9Jn99 

17  48  41.6 

5.610 

5 

17  14  34.02 

9JM)13 

20  15  37.2 

0.160 

6 

15  21  51.84 

9.9777 

17  54  15.5 

5.519 

6 

17  J  7    4.20 

9.5046 

20  15  43.4 

0.086 

7 

15  24    8.66 

9.9839 

17  59  43.9 

6.497 

7 

17  19  34.58 

9.5079 

20  15  41.6 

0.097 

8 

15  26  25.82 

9J2887 

18    5    6.8 

5.334 

8 

17  22    5.15 

9.5111 

20  15  31.8 

0.981 

9 

15  28  43.31 

9.9949 

18  10  24.0 

6.940 

9 

17  24  35.91 

9.5149 

20  15  13.9 

0.365 

10 

15  31    1.13 

9.9997 

18  15  35.6 

6.144 

10 

17  27    6.85 

9.6179 

20  14  48.0 

0.500 

11 

15  33  19.28 

9.8069 

18  20  41.4 

5.048 

11 

17  29  37.97 

9.5901 

20  14  14.0 

0.635 

12 

15  35  37.75 

9.8107 

18  25  41.4 

4.951 

12 

17  32    9.26 

9U»99 

20  13  31.8 

0.770 

13 

15  37  56.55 

9.8161 

18  30  35.G 

4.853 

13 

17  34r  40.72 

9.6966 

20  12  41.5 

0.006 

14 

15  40  15.68 

9.8916 

18  35  23.8 

4.754 

14 

17  37  12.33 

9.5989 

20  11  43.1 

1.049 

15 

15  42  35.13 

9.8968 

18  40    6.1 

4.664 

15 

17  39  44.10 

9.5307 

20  10  36.5 

1.179 

16 

15  44  54.90 

9^398 

18  44  42.3 

4.563 

16 

17  42  16.01 

9U»81 

20    9  21.6 

1.316 

17 

15  47  15.00 

9.3877 

18  49  12.4 

4.451 

17 

17  44  48.07 

9.5355 

20    7  58.5 

1.453 

18 

15  49  35.42 

9.3480 

18  53  36.4 

4.347 

18 

17  47  20iJ7 

9U»378 

20    6  27.2 

1.591 

19 

15  51  56.16 

9.8489 

18  57  54.1 

4.948 

19 

17  49  52.60 

9.5899 

20    4  47.6 

1.799 

20 

15  54  17.21 

9.8636 

19    2    $.6 

4.138 

20 

17  52  25.06 

9.5419 

20    2  59.7 

1.867 

21 

15  56  38.58 

9JI588 

19    6  10.7 

4U)39 

21 

17  54  57.64 

20    1    3.5 

9.006 

22 

15  50    0.27 

9.3641 

19  10    9.4 

8J»5 

22 

17  57  30.33 

9.5468 

19  58  59.1 

9.148 

23 

16    1  22.27 

9.3693 

19  14    1.7 

3.817 

23 

18    0    3.13 

9.6476 

19  56  46.4 

9.981 

24 

16    3  44.59 

9JI746 

S.19  17  47.4 

3.707 

24 

18    2  36.04 

9.6499 

S.19  54  25.4 

9.419 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMenaloD. 

Diff. 
forlm. 

Wff. 
forlm. 

Hoar. 

DiCL 
forlm. 

-.^ 

DIfL 
forlm. 

SUNDAY  17. 

TUESDAY  19. 

0 

h     m      a 
18    2  36.04 

s 

S.19  54  2^.4 

3.410 

0 

h     m      8 
20    5    5.11 

8 
9.6314 

8.15  23  3^^5 

8.002 

1 

18    5    9.04 

3.M08 

19  51  56.1 

3.666 

1 

20    7  36.32 

8.6190 

15  14  54J3 

a.741 

2 

18    7  42.14 

%MQ» 

19  49  18.4 

3.007 

2 

20  10    7.39 

3.6166 

15    6    6.6 

8.849 

3 

18  10  15.32 

2UW87 

19  46  32.4 

3.836 

3 

20  12  38.30 

3.6130 

14  57  12.5 

84M6  1 

4 

18  12  48.58 

HMSO 

19  43  38.1 

3.074 

4 

20  15    9.06 

3.6118 

14  48  12.0 

9.061 

5 

18  15  21.92 

3.M69 

19  40  35.5 

3.113 

5 

20  17  39.66 

3.6087 

14  39    5.2 

9.106 

6 

18  17  55.32 

9.M7a 

19  37  24.5 

3.363 

6 

20  20  10.11 

3.606) 

14  29  5QSI 

9.308 

7 

18  20  28.78 

i^aet 

19  34    5.2 

3.300 

7 

20  22  40.40 

9.6034 

14  20  33.1 

9.809 

8 

18  23    2.30 

3.0090 

19  30  37.7 

8.639 

8 

20  25  10.52 

3.60OT 

14  11    7.9 

9jm 

9 

18  25  35.87 

9.6096 

19  27    1.8 

8.007 

9 

20  27  40.48 

3.4979 

14    1  36.7 

9.608 

10 

18  26    9.48 

HMM 

19  23  17.7 

3.806 

10 

20  30  10.27 

3.4961 

13  51  59.7 

0.066 

11 

18  30  43.13 

9M19 

19  19  25.3 

3.943 

11 

20  32  39.89 

3.4933 

13  42  16.8 

9.709  1 

12 

18  33  16.82 

3.0017 

19  15  24.6 

4.080 

12 

20  35    9.33 

3^4698 

13  32  28i2 

9.867  ! 

13 

18  35  50.53 

9.00% 

19  11  15.7 

4.317 

13 

20  37  38.60 

8.4864 

13  22  34.0 

9JM0 

14 

18  38  24.26 

sjwsi 

19    6  58.5 

4.864 

14 

20  40    7.70 

3.4834 

13  12  34Ji 

10UM3  ' 

15 

18  40  58.01 

MOU 

19    2  33.1 

4.491 

15 

20  42  36.61 

3.4804 

13    2  20.9 

10.139 

16 

18  43  31.76 

9.0034 

18  57  59.6 

4.637 

16 

20  45    5.35 

9.4774 

12  52  18.3 

10.331 

17 

18  46    5.52 

9.6037 

18  53  17i) 

4.703 

17 

20  47  33.91 

3.4744 

12  42    2.4 

10.800 

18 

18  48  39.28 

3.60'M 

18  48  28.1 

4.808 

18 

20  50    2.28 

3.4714 

12  31  41.2 

10.396 

1  19 

18  51  13.03 

9.6038 

18  43  30.1 

0.033 

19 

20  52  30.47 

9.4668 

12  21  14.9 

10.480 

20 

18  53  46.76 

9.00JQ 

18  38  24.1 

4.108 

20 

20  54  58.47 

9.4669 

12  10  43.6 

10.668  ! 

21 

18  56  20.48 

9.6017 

18  33  10.0 

6.303 

21 

20  57  26.29 

9.4631 

12    0    7.4 

10.644  ' 

22 

18  58  54.17 

3.6613 

18  27  47.8 

6.436 

22 

20  59  53J>2 

9.4600 

11  49  26.3 

10.734 

23 

19    1  27.83 
MO 

9JW07 

NDAY 

S.18  22  17.7 
•    18. 

0.608 

23 

21    2  21.36 
WED] 

90660 

^ESDi 

S.11  38  40.4 
LY  20. 

10.808  1 

J 

0 

19    4    1.45 

9.6000 

S.ie  16  39.6 

6.700 

0 

21    4  48.62 

9U631 

8.11  27  49i) 

10.800 

1 

19    6  35.03 

3.6693 

18  10  53.6 

6.833 

1 

21    7  15.69 

9.4406 

11  16  54.8 

10.966 

2 

19    9    8.57 

8.60S6 

18    4  59.7 

6.903 

2 

21    9  42.56 

9.4464 

11    5  55.2 

iiuno 

3 

19  11  42.06 

8.6677 

17  58  58.0 

0.094 

3 

21  12    9.24 

9.4433 

10  54  51i2 

11.103 

4 

19  14  15.49 

3.6607 

17  52  48.4 

0.384 

4 

21  14  35.74 

9.4400 

10  43  42.9 

11.178 

5 

19  16  48.86 

9.6660 

17  46  31.1 

0.863 

5 

21  17    2.04 

3.4368 

10  32  30.5 

11.349 

6 

19  19  22.16 

3.6644 

17  40    6.0 

0.481 

6 

21  19  28.15 

3.4336 

10  21  13.9 

11.310 

7 

19  21  55.39 

9.6633 

17  33  33.3 

0.608 

7 

21  21  54.07 

9.4304 

10    9  530) 

11.876  1 

8 

19  24  28.55 

S.66]9 

17  26  53.0 

0.736 

8 

21  24  19.80 

2.4979 

9  58  28J8 

11.440  1 

9 

19  27    1.62 

3.6600 

17  20    5.1 

0.803 

9 

21  26  45.34 

9.4940 

9  47    0.5 

11.608 

10 

19  29  34.61 

3J>4»1 

17  13    9.6 

0.987 

10 

21  29  10.68 

8.4908 

9  35  28.4 

11.664 

11 

19  32    7.51 

3.6470 

17    6    6.7 

7.110 

11 

21  31  35.84 

9*4177 

9  23  52.7 

11.084 

12 

19  34  40.32 

3.6460 

16  58  56.4 

7.933 

12 

21  34    0.80 

9^4146 

9  12  13.5 

11.803 

13 

19  37  13.03 

3.6443 

16  51-38.7 

7.360 

13 

21  36  25.57 

9U118 

9    0  30.8 

11.730 

14 

19  39  45.63 

9.6436 

16  44  13.7 

7.477 

14 

21  38  50.16 

9.4061 

8  48  44.8 

n.79t 

15 

19  42  18.13 

3.6407 

16  36  41.5 

7.607 

15 

21  41  14JS6 

9.4090 

8  36  55.6 

11.847 

16 

19  44  50.51 

3.6980 

16  29    2.1 

7.710 

16 

21  43  38.76 

9.4010 

8  25    3i2 

11.890 

17 

19  47  22.78 

3.6308 

16  21  15.5 

7.886 

17 

21  46    2.77 

8.8067 

8  13    7.7 

11.9:9 

18 

19  49  54.93 

8.6348 

16  13  21.9 

7.963 

18 

21  48  26.60 

3.8956 

8    1    9.3 

11.907 

19 

19  52  26.95 

8.6337 

16    5  21.3 

0.068 

19 

21  50  50.24 

9.8936 

7  49    8.0 

13UM4 

90 

19  54  58.85 

3.6300 

15  57  13.7 

8.183 

20 

21  53  13.70 

9.8804 

7  37    4i) 

190)89 

21 

19  57  30.62 

3.6968 

15  48  59.2 

8.387 

21 

21  55  36.97 

3.3863 

7  24  57.3 

13.183  . 

22 

20    0    2.25 

8.6901 

15  40  38.0 

8.410 

22 

21  58    0.06 

3J»33 

7  12  48.0 

13.170 

23 

20    2  33.75 

3.6338 

15  32  10.1 

8.531 

23 

22    0  22.97 

3.3803 

7    0.36.2 

13.'M7 

24 

20    5    5.11 

8.6314 

S.15  23  35.5 

8.683 

24 

22    2  45.69 

8.8779 

S.  6  48  22.0] 

H.-5B0   j 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AN1>  DECLINATION. 

Hour. 

1 

Right  AMmdon. 

forlm. 

Dur. 

forlm. 

».. 

BIchtAMUsKm. 

Dfir. 

forlm. 

DveUuttOD. 

Diff. 
forlm. 

THT] 

rRSDA 

Y  21. 

SATURDAY  23. 

0 

22    2  45.60 

8 

9.*774 

S.  6  4^  22I0 

N 

19.966 

0 

23  53  58.17 

8 

9.9706 

N.  3  1^  24.4 

19.848 

1 

22    5    8.23 

8.S74S 

6  36    5.5 

19.993 

1 

23  56  14.36 

9.9092 

3  27  44.0 

19.811 

2 

22    7  30.e0 

a.«7i« 

6  23  46.9 

19.898 

2 

23  58  30.48 

9.3680 

3  40    1.7 

12.978 

3 

22    9  52.78 

S.86tt 

6  11  26.2 

19.803 

3 

0    0  46.52 

9.9608 

3  52  17.3 

19.948 

4 

22  12  14.79 

S.86M 

5  59    3.5 

19.886 

4 

0    3    2.50 

9.2607 

4    4  30.8 

19.907 

5 

22  14  36.63 

3.M9ft 

5  46  38.9 

19.496 

5 

0    5  18.41 

9.9646 

4  16  42.1 

19.170 

6 

22  16  58.29 

9.8M6 

5  34  12.4 

19.466 

6 

0    7  34.25 

9.9686 

4  28  51.2 

19.189 

7 

22  19  19.78 

9.8066 

5  21  44.3 

19.489 

7 

0    9  50.03 

9.9696 

4  40  58.0 

19.098 

8 

22  21  41.10 

9.8640 

5    9  14.5 

19.508 

8 

0  12    5.75 

9.2616 

4  53    2.4 

13.063 

9 

22  24    2.25 

9.8619 

4  56  43.2 

19.683 

9 

0  14  21.41 

9.2606 

5    5    4.3 

19.011 

10 

22  26  23.24 

9.8484 

4  44  10.5 

19JM 

10 

0  16  37.01 

9.9096 

5  17    3.7 

11.908 

11 

22  28  44.07 

9.8457 

4  31  36.4 

19.678 

11 

0  18  52.56 

9.9887 

5  29    0.5 

11.936 

12 

22  31    4.73 

9.8499 

4  19    l.l 

19.698 

12 

0  21    8.06 

9.9079 

5  40  54.7 

11.880 

.  13 

22  33  25.22 

9.8409 

4    6  24.6 

19.617 

13 

0  23  23.51 

9.9071 

5  52  46.1 

11.888 

14 

22  35  45.56 

9.8870 

3  53  47.1 

19.688 

14 

0  25  38.91 

9.9064 

6    4  34,7 

11.780 

15 

22  38    5.74 

9.8861 

3  41    8.6 

19.648 

15 

0  27  5457 

9.2067 

6  16  20.5 

11.788 

16 

22  40  25.77 

9.8896 

3  28  29.3 

19.669 

16 

0  30    9.59 

9.2080 

6  28    3.3 

11.669 

17 

22  42  45.64 

9.8800 

3  15  49.2 

I9.ff74 

17 

0  32  24.87 

9.9648 

6  39  43.1 

11.688 

18 

22  45    5.37 

9.8776 

3    3    8.4 

19.686 

18 

0  34  40.11 

9.9087 

6  51  19.9 

11.687 

19 

22  47  24.95 

9.8961 

2  50  27.0 

19.696 

19 

0  36  55.31 

9.9081 

7    2  53.6 

11.686 

I  20 

22  49  44.38 

9.8990 

2  37  45.0 

19.708 

20 

0  39  10.48 

9.9898 

7  14  24.1 

11.481 

1  21 

22  52    3.67 

9.8909 

2  25    2.6 

19.709 

21 

0  41  25.61 

9.2020 

7  25  51.3 

11.436 

22 

22  54  22.81 

9.31T8 

2  12  19.9 

19.714 

22 

0  43  40.72 

2.2516 

7  37  15.2 

11.870 

23 

22  56  41.61 
PI 

9.8166 

tlDAY 

S.  1  59  37X) 
22. 

19.717 

23 

0  45  55.80 

SU] 

9.9619 

J^DAY 

N.  7  48  35.8 
24. 

11.814 

0 

92  59    0.67 

9J189 

S.  1  46  53.91 

19.719 

0 

0  48  10.86 

9.2507 

N.  7  59  52.0 

11.960 

1 

23    1  19.40 

9.8110 

1  34  10.7 

19.719 

1 

0  50  25.89 

9.9608 

8  11    6.5 

11.197 

2 

23    3  37.99 

9.8088 

1  21  27.6 

19.718 

2 

0  52  40.90 

9.9500 

8  22  16.6 

11.188 

3 

23    5  56.45 

9.8007 

1    8  44.6 

19.716 

3 

0  54  55.89 

9.9497 

8  33  23.1 

11.077 

4 

23    8  14.79 

9.8046 

0  56    1.8 

19.711 

4 

0  57  10.87 

9.9494 

8  44  25.9 

11.010 

5 

23  10  33.00 

9.8094 

0  43  19.3 

19.7D6 

5 

0  59  25.83 

9.9499 

8  55  25.0 

10.963 

6 

23  12  51.08 

9.8004 

0  30  37.1 

19.699 

6 

1    1  40.77 

9.9489 

9    6  20.3 

10.888 

7 

23  15    9.04 

9.9984 

0  17  65.4 

19.691 

7 

1    3  55.70 

9.948t 

9  17  11.7 

10.895 

8 

23  17  26.89 

9.9064 

S.  0    5  14JJ 

19.061 

8 

1    6  10.62 

9.9485 

9  27  59.3 

10.700 

9 

23  19  44.62 

9.9946 

N.  0    7  26.4 

19.970 

9 

1    8  25.53 

9.9484 

9  38  43.0 

10.694 

10 

23  22    2.23 

9.9990 

0  20    6.2 

19.667 

10 

1  10  40.43 

9.9488 

9  49  22.6 

10.080 

11 

23  24  19.73 

9.9907 

0^45.2 

19.648 

11 

1  12  55.33 

9.9489 

9  59  58.2 

16.068 

12 

23  26  37.12 

9.9669 

0  45  23.4 

19.038 

12 

1  15  10.22 

9.9489 

10  10  29.6 

10.469 

13 

23  28  54.40 

9.9879 

0  58    0.6 

19.019 

13 

1  17  25.11 

9.9489 

10  20  56.9 

10.490 

14 

23  31  11.58 

9.9666 

1  10  36.8 

19.004 

14 

1  19  40.00 

9.9489 

10  31  20.0 

10.949 

15 

23  33  28.66 

9.5888 

1  23  11.8 

I9jr74 

15 

1  21  54.89 

9.9489 

10  41  38.9 

10.770 

16 

23  35  45.64 

9.9691 

1  35  45.7 

19.064 

16 

1  24    9.78 

9.9489 

10  51  53.4 

10.900 

17 

23  38    2.52 

9.9906 

1  48  18.3 

19.689 

17 

1  26  24.68 

9.9488 

11    2    3.6 

10.188 

18 

23  40  19.30 

9.9790 

2    0  49.5 

19.009 

18 

1  26  39.58 

9.9484 

11  12    9.3 

10049 

19 

23  42  35.99 

9.9T76 

2  13  19.4 

19.480 

19 

1  30  54.49 

9.9486 

11  22  10.6 

!>.984 

20 

23  44  52.60 

9.7700 

2  25  47.7 

19.469 

20 

1  33    9.40 

9.9486 

11  32    7.4 

\m 

21 

23  47    9.12 

9.9740 

2  38  14.4 

19.489 

21 

1  35  24.32 

9.9487 

11  41  50.7 

9.889 

22 

23  49  25.55 

9.9789 

2  50  39.5 

19.404 

22 

1  37  39.25 

9.9489 

11  51  47.3 

9.766 

23 

23  51  41.90 

9.9718 

3    3    2.9 

19.874 

23 

1  39  54.19 

9.9491 

12    130.2 

9.077 

24 

23  53  58.17 

9.9706 

N.  3  15  24.4 

19.848 

24 

1  42    9.14 

9.9498 

N.12  11    8.5 

9.608 

1 


120 


JULY,    1864. 


XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

1 

Right  Asoenaion. 

Dtff. 
forlm. 

DIff. 
forlm. 

Hoar. 

Bight  AsoeoBioii. 

i>iff. 
forlm. 

Declinatton. 

DIff 
forlm. 

MONDAY 

25. 

WEDNESDAY  27. 

0 

h     m     8 
1  42    9.14 

8 
3.3408 

N.12°ll'    8.5 

w 
9WS06 

0 

h     m     8 
3  30  28.71 

8 
3.3639 

N.18°   9    d'.9 

M 

6.116 

1 

1  44  24.10 

3.3496 

12  20  42.0 

9.619 

1 

3  32  44.48 

3.3639 

18  14    7.7 

60)11 

2 

1  46  39.08 

3.3497 

12  30  10.8 

9.489 

2 

3  35    0.26 

3.3639 

18  19    5.2 

AMH 

3 

1  48  54.07 

3.3A00 

12  39  34.7 

9.858 

3 

3  37  16.04 

2.2629 

18  23  56.5 

4.803 

4 

1  51    9.08 

3.3603 

12  48  53.7 

9.376 

4 

3  39  31.81 

2.2628 

18  28  41.5 

4Mrj 

5 

1  53  24.10 

3.3606 

12  58    7.8 

9.194 

5 

3  41  47.58 

2.2637 

18  33  20.1 

4.603  1 

6 

1  55  39.14 

3.3608 

13    7  17.0 

9.111 

6 

3  44    3.34 

3.3626 

18  37  52.5 

4.487 

7 

1  57  54.20 

3.3613 

13  16  21.2 

9.037 

7 

3  46  19.09 

3.3636 

18  42  18.6 

4.383   ! 

8 

2    0    9.28 

3.3616 

13  25  20.3 

8.943 

8 

3  48  34.84 

3.3624 

18  46  38.3 

4.976  1 

9 

2    2  24.38 

3.3618 

13  34  14.3 

8.868 

9 

3  50  50.58 

23622 

18  50  51.7 

4.170 

10 

2    4  39.49 

3.3631 

13  43    3.2 

8.773 

10 

3  53    6.31 

2.3620 

18  54  58.7 

AJOSi 

11 

2    6  54.62 

3.3634 

13  51  47.0 

8.686 

11 

3  55  22.02 

2.2617 

18  58  59.3 

8.967 

12 

2    9    9.78 

3.3637 

14    0  25.5 

8.699 

12 

3  57  37.72 

2.2616 

19    2  53.6 

S.861 

13 

2  11  24.95 

3.3681 

14    8  58.8 

8.611 

13 

3  59  53.40 

2,2612 

19    6  41.4 

8.744 

14 

2  13  40.15 

3.3684 

14  17  26.8 

8.433 

14 

4    2    9.06 

2.2608 

19  10  22i) 

8.638 

15 

2  15  55.37 

3.3688 

14  25  49.5 

8.338 

15 

4    4  24.70 

2.2604 

19  13  58.0 

8.531 

16 

2  18  10.61 

3.3643 

14  34    6.8 

8.348 

16 

4    6  40.31 

3.2600 

19  17  26.6 

8.424 

17 

2  20  25.87 

3.3646 

14  42  18.7 

8.168 

17 

4    8  55.90 

2.2696 

19  20  48.8 

8J17 

18 

2  22  41.16 

3.3660 

14  50  25.2 

8.068 

18 

4  11  11.46 

2.2693 

19  24    4.6 

8.910 

19 

2  24  56.47 

3.3668 

14  58  26.2 

7.973 

19 

4  13  27.00 

3.3667 

19  27  13.9 

3.102 

20 

2  27  11.80 

3.3667 

15    6  21.8 

7.880 

20 

4  15  42.50 

3.3681 

19  30  16.8 

3.996  ; 

21 

2  29  27.15 

3.3660 

15  14  11.8 

7.787 

21 

4  17  57.97 

3.3676 

19  33  13.3 

3J87  1 

22 

2  31  42.52 

3.3663 

15  21  56.2 

7.694 

22 

4  20  13.40 

3.3669 

19  36    3.3 

2.780 

23 

2  33  57.91 
TUl 

3.3667 

SSDA1 

N.15  29  35.1 
r  26. 

7.601 

23 

4  22  28.80 
THU 

3.3663 

RSDA 

N.19  38  46.9 
Y  28. 

2.979  1 

0 

2  36  13.33 

2.3671 

N.15  37    8.3 

7JMn 

0 

4  24  44.16 

3.3667 

N.19  41  24.0 

9.666  ' 

1 

2  38  28.77 

3.3676 

15  44  a5.8 

7.413 

1 

4  26  59.48 

3.3660 

19  43  54.7 

9U67 

2 

2  40  44.23 

3.3679 

15  51  57.7 

7.817 

2 

4  29  14.76 

3.3643 

19  46  18.9 

9.360   1 

3 

2  42  59.71 

3.3663 

15  59  13.9 

7.332 

3 

4  31  29.99 

3.3684 

19  48  36.7 

9JU9 

4 

2  45  15.22 

3.3686 

16    6  24.3 

7.136 

4 

4  33  45.17 

3.3636 

19  50  48.0 

9.186 

5 

2  47  30.75 

3.3689 

16  13  28.9 

7.038 

5 

4  36    0.30 

3.3617 

19  52  52.8 

9am 

6 

2  49  46.29 

3.3698 

16  20  27.7 

6.931 

6 

4  38  15.38 

2.2608 

19  54  51.2 

1.930 

7 

2  52    1.86 

3.3696 

16  27  20.7 

6.884 

7 

4  40  30.40 

2.2499 

19  56  43.2 

1.613 

8 

2  54  17.44 

3.3699 

16  34    7.8 

6.786 

8 

4  42  45.37 

2.2489 

19  58  28.7 

1.706 

9 

2  56  33.04 

3.3603 

16  40  49.0 

6.687 

9 

4  45    0.28 

2.2479 

20    0    7.8 

ijsri 

10 

2  58  48.66 

3.3606 

16  47  24.3 

6.639 

10 

4  47  15.12 

2.2469 

20    1  40.4 

1.490 

11 

3    1    4.30 

2.3607 

16  53  53.7 

6.440 

11 

4  49  29.90 

2.2468 

20    3    6.6 

1.883 

12 

3    3  19.95 

3.3610 

17    0  17.1 

6.340 

12 

4  51  44.62 

2.2447 

20    4  26.4 

1^76 

13 

3    5  35.62 

2.3613 

17    6  34.5 

6.339 

13 

4  53  59.27 

3.3486 

20    5  39.8 

1.169 

14 

3    7  51.30 

3.3616 

17  12  45.8 

6.189 

14 

4  56  13.a5 

3.3434 

20    6  46.7 

1U»9 

15 

3  10    6.99 

3.3617 

17  18  51.1 

6.088 

15 

4  58  28.36 

3.3413 

20    7  47.2 

0.966 

16 

3  12  22.70 

3.36W 

17  24  50.4 

6.937 

16 

5    0  42.79 

3.3399 
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Regains 

W. 

50    9    4 

3969 

51  40    5 

9946 

53  11  23 

9936 

54  42  58 

9991 

Jupiter 

E. 

29  53  48 

»97 

28  22    4 

9916 

26  50    5 

3905 

25  17  52 

9892 

Antares 

E, 

49  47  48 

9977 

48  17    6 

9967 

46  46  12 

3958 

45  15    6 

9946 

a  Aqwls 

E. 

101  30    8 

8369 

100    6  57 

8835 

96  43  28 

8320 

97  19  40 

3805 

19 

Sun 

w! 

99  33  31 

8168 

101    0    1 

8166 

102  26  49 

8151 

103  58  57 

8184 

Regains 

w. 

62  25  20 

9640 

63  58  46 

3838 

65  32  31 

9817 

67    637 

9801 

Jupiter 

E. 

17  32  43 

9697 

15  58  50 

S8I3 

14  24  39 

9800 

12  50  11 

9787 

Antatres 

E. 

37  36  34 

9900 

36    4  15 

3681 

34  31  45 

9868 

32  59    5 

9876 

a  Aqttil» 

E. 

90  16  15 

8981 

88  50  42 

891« 

87  24  52 

8903 

85  58  45 

8188 

13 

Sun 

W. 

111  14  44 

9047 

112  43  58 

9030 

114  13  34 

8011 

115  43  33 

9993 

.. 

Regiilus 

W. 

75    2  28 

9717 

76  38  45      97oo| 

78  15  25 

968*2 

79  52  29 

3664 
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XV. 


GREEISWICH  MEAN 

• 

TIME. 

1 

LUNAR  DISTANCES. 

5^ 

Star'8  Name 

p.  L. 

P.L- 

p.  L. 

P.L. 

^5 
m  a 

and 

Noon. 

of 

TTTh. 

of 

VIb. 

of 

IXh. 

^     1 

13 

Position. 

DIff. 

DIff. 

Wff. 

INIL 

Saturn 

W. 

24°  46' 4^ 

9880 

26°  19' 2d 

9854 

27^52'4l 

9899 

29°26'3l 

38CS  I 

Spica 

W. 

14  42  30 

9768 

16  17  47 

9746 

17  53  26 

9730 

19  29  26 

3713 

Antares 

E. 

31  26  15 

9869 

29  53  17 

9864 

28  20  12 

9860 

26  47    2 

9BS9 

a  AquiliB 

E. 

84  32  22 

8174 

83    5  42 

8169 

81  38  47 

8148 

80  11  36 

8186  1 

14 

Sun 

W. 

117  13  55 

S974 

118  44  40 

9066 

120  15  49 

3087 

121  47  21 

9916 

Regulus 

W. 

81  29  57 

9646 

83    7  49 

9698 

84  46    6 

9610 

86  24  47 

3693 

Saturn 

W. 

37  23  26 

9699 

39    0  17 

9871 

40  37  36 

9660 

42  15  23 

96» 

Spica 

W. 

27  35    7 

9696 

29  13  26 

9606 

30  52  10 

9501 

32  31  18 

3579 

a  Aquilffi 

E. 

72  52    5 

8061 

71  23  32 

8079 

69  54  48 

8064 

68  25  54 

8056 

E. 

101  46    3 

8109 

100  18    4 

8087 

98  49  38 

8065 

97  20  45 

8043 

i    15 

Satui*n 

W. 

50  31  22 

9697 

52  11  57 

9607 

53  53    0 

3488 

55  34  30 

3489  ! 

Spica 

W. 

40  53  16 

9481 

42  34  56 

9469 

44  17    2 

9443 

45  59  35 

9496  1 

Jupiter 
a  Aquilse 

W. 

14  58  37 

9487 

16  40    8 

9467 

18  22    7 

9449 

20    432 

9418 

E. 

60  59  40 

8040 

59  30  17 

8049 

58    0  56 

8046 

56  31  39 

8058 

Fomalhaut 

E. 

89  49  51 

9044 

88  18  28 

99-26 

86  46  42 

3809 

85  14  35 

9888 

16 

Saturn 

W. 

64    8  45 

9876 

65  52  56 

9857 

67  37  32 

3889 

69  22  34 

3839 

Spica 

W. 

54  38  44 

9386 

56  2:5  51 

9319 

58    923 

9803 

59  55  19 

9986 

Jupiter 
a  AquilsB 

W. 

28  43  13 

9889 

30  28  15 

3399 

32  13  42 

3806 

33  59  34 

9986 

E. 

49    8  21 

8130 

47  40  48 

315S 

46  13  49 

8108 

44  47  32 

8985  1 

Fomalhaut 

E. 

77  29  16 

'9898 

75  55  24 

3816 

74  21  19 

9810 

72  47    4 

9801  1 

\ 

a  Pcgasi 

E. 

94    1  56 

9408 

92  20  33 

9476 

90  38  45 

3459 

88  56  33 

9441 

\ 
17 

Saturn 

W. 

78  13  50 

9949 

80    1  15 

9997 

81  49    2 

3918 

83  37  10 

9199 

Spica 

W. 

68  51    2 

9906 

70  39  20 

9199 

72  27  59 

3178 

74  16  59 

9165 

Jupiter 

W. 

42  54  54 

9910 

44  43    7 

9196 

46  31  41 

3189 

48  20  36 

91dB 

Antares 

W. 

24    6  52 

9864 

25  51  18 

9831 

27  36  33 

3801 

29  22  31 

9374 

Fomalhaut 

E. 

64  54  15 

9794 

63  19  39 

9798 

61  45    9 

3806 

60  10  47 

9816  ; 

aPegasi 

E. 

80  19  58 

9868 

78  35  38 

9867 

76  51     1 

3845 

75    6    7 

9384 

18 

Spica 

W. 

83  26^2 

.     3106 

85  17  43 

9095 

87    8  50 

9085 

89    0  12 

9017 

Jupiter 

W. 

57  30    2 

9109 

59  20  48 

9099 

61  11  49 

3089 

63    3    5 

9081 

Antares 

W. 

38  21    2 

9174 

40  10    8 

9169 

41  ^  38 

3146 

43  49  29 

9183 

E. 

52  23  33 

9916 

50  51  34 

9950 

49  20  18 
62  45  56 

9989 

47  49  52 

SOU 

aPegasi 

E. 

66  18  12 

9996 

64  32    7 

9999 

3989 

60  59  40 

3987 

19 

Jupiter 

W. 

72  22  27 

9046 

74  14  49 

9041 

76    7  19 

908T 

77  59  55 

9083  . 

Antarea 

W. 

53    3    3 

9084 

54  54  27 

3077 

56  46    1 

9071 

58  37  45 

9006 

aPegasi 

E. 

52    8  38 

9806 

50  22  47 

9316 

48  37  11 

9898 

46  51  53 

9344 

a  Anetis 

E. 

94  40  34 

9096 

92  49  29 

9099 

90  58  17 

9087 

89    6  58 

9064  j 

Mars 

E. 

97  12  38 

9949 

95  25  13 

9987 

93  37  40 

9983 

91  50    0 

9998 

1   20 

Jupiter 

W. 

87  23  52 

9098 

89  16  43 

9099 

91    9  32 

3080 

98    2  19 

9089 

Antares 

W. 

67  57  51 

9064 

69  50    1 

9065 

71  42  10 

3056 

73  34  18 

9067  1 

a  Fe^asi 
a  Anetis 

E. 

38  12  38 

9480 

36  30  56 

9699 

34  50  14 

3578 

33  10  42 

9684  1 

E. 

79  49  32 

9079 

77  58    1 

9061 

76    6  33 

9084 

74  15    9 

9006 

Mars 

E. 

82  50  40 

9991 

81    2  44 

3991 

79  14  48 

3998 

77  26  55 

3995 

21 

Jupiter 

W. 

102  25    0 

9064 

104  17  10 

9060 

106    9  11 

9066 

108    1    2 

Wl*  1 

Antares 

W. 

82  54    0 

9076 

84  45  36 

9081 

86  37    4 

9088 

88  28  21 

9085  i 

a  Aqjuilaa 
a  Anetis 

W. 

37  46  37 

8317 

39  10  28 

40  36    8 

8146 

42    323 

Wi 

E. 

64  59  46 

9116 

63    9  11 

9194 

61  18  48 

9138 

59  28  39 

9143' 

Mars 

E. 

68  28  38 

9947 

66  41  20 

9953 

64  54  11 

9960 

63    7  12 

«l| 

r 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

13 

star**  NaoM 

P.L. 

P.L. 

P.L. 

1 

p.  L.    ■ 

■ad 
PcMition. 

Midnight. 

of 
Diff. 

XYh. 

of 
Dlff. 

XVIIPi. 

of 
Diff. 

9786 

XXIh. 

of 
Diff. 

Satam 

W. 

3f   0'5« 

91B1 

32°  35*  4^ 

9768 

34°  111^ 

35°  47^    i 

9718 

Spica 

W. 

21    5  48 

9006 

22  42  33 

9670 

24  19  41 

3663 

25  57  12 

3644 

Antares 

E. 

25  13  50 

9060 

23  40  40 

9866 

22    7  38 

2877 

20  34  50 

9894 

a  Aqoils 

E. 

78  44  10 

8134 

77  16  29 

8119 

75  48  34 

8101 

74  20  26 

8091 

14 

Sra 

W. 

123  19  17 

9000 

124  51  37 

9880 

126  24  21 

3863 

127  57  29 

9849 

Regulus 

W. 

88    3  53 

9674 

89  4S24 

9666 

91  23  21 

3687 

93    3  43 

9619 

Saturn 

W. 

43  53  39 

9008 

45  32  23 

9688 

47  11  35 

3667 

48  51  15 

9648 

Spica 

w. 

34  10  51 

9566 

35  50  49 

9636 

37  31  12 

2617 

39  12    1 

9499 

a  Aqoilffi 

E. 

66  56  51 

8061 

65  27  41 

8046 

63  58  24 

8043 

6229    3 

8040 

Fomaihaut 

£. 

95  51  25 

8039 

94  21  39 

8001 

92  51  27 

3981 

91  20  51 

9969 

15 

Saturn 

W. 

57  16  27 

3460 

58  58  51 

9480 

60  41  43 

3413 

62  25    1 

9894 

Spica 

W. 

47  42  33 

3408 

49  25  57 

9389 

51    9  47 

3871 

52  54    3 

9364 

Jupiter 

W. 

21  47  24 

9413 

23  30  42 

3893 

25  14  27 

3876 

26  58  37 

9367 

a  Aquilie 

E. 

55    2  30 

8060 

53  33  32 

8079 

52    4  48 

8087 

50  36  23 

8106 

Fomaihaut 

E. 

83  42    7 

9878 

82    920 

3864 

80  36  15 

3861 

79.2  53 

2889 

16 

Saturn 

W. 

71    8    1 

3806 

72  53  52 

3389 

74  40    8 

9978 

76  26  47 

2267 

Spica 

W. 

61  41  40 

3300 

63  28  25 

3363 

65  15  34 

3387 

67    3    7 

2333 

Jupiter 
a  AquilsB 

w. 

35  45  51 

3273 

37  32  32 

3366 

39  19  36 

3340 

41    7    4 

3336 

E. 

4322    4 

8383 

41  57  32 

8840 

40  34    7 

8406 

39  12    0 

8488 

Fomaihaut 

E. 

71  12  40 

3708 

69  38    9 

9794 

68    3  33 

3792 

66  28  54 

3793 

aPegaai 

E. 

87  13  57 

3436 

85  30  59 

9410 

83  47  39 

3806 

82    358 

3889 

17 

Saturn 

W. 

85  25  39 

3186 

87  14  27 

9174 

89    3  34 

3163 

90  52  59 

2160 

Spica 

W. 

76    6  20 

3161 

77  56    1 

9180 

79  46    0 

3138 

81  36  17 

2116 

Jupiter 

W. 

50    9  52 

3166 

51  59  27 

9143 

53  49  21 

3131 

55  39  33 

2190 

Autares 

W. 

31    9    8 

2260 

32  56  21 

9939 

34  44    6 

3908 

36  32  21 

2101 

Fomaihaut 

E. 

58  36  38 

9838 

57    2  46 

9843 

55  29  14 

3863 

53  56    8 

2887 

aPegaai 

E. 

73  20  57 

9834 

71  35  33 

9816 

69  49  57 

2808 

68    4    9 

2303 

1    18 

Spica 

W. 

90  51  47 

9068 

92  43  35 

9061 

94  35  34 

9068 

96  27  45 

9047 

Jupiter 

W. 

64  54  34 

3073 

66  46  16 

9066 

68  38    9 

9068 

70  30  13 

9063 

Antares 

W. 

45  39  39 

3190 

47  30    7 

9109 

49  20  52 

9100 

51  11  51 

9093 

Fomaihaut 

E 

46  20  23 

808O 

44  52    0 

8161 

43  24  52 

8998 

41  59  10 

8306 

a  Pegasi 

E. 

59  13  22 

9988 

57  27    5 

S389 

55  40  50 

9998 

53  54  40 

9998 

19 

Jupiter 

W. 

79  52  37 

9001 

81  45  23 

3080 

83  38  11 

9028 

85  31     1 

9098 

Antares 

W. 

60  29  36 

9063 

62  21  34 

3069 

64  13  36 

9067 

66    5  42 

9066 

aPe^ 

E. 

45    6  57 

9863 

43  22  28 

9884 

41  38  31 

9411 

39  55  12 

9448 

a  Anetia 

E. 

87  15  34 

3081 

85  24    6 

9080 

a3  32  36 

9079 

81  41    4 

2070 

Mara 

E. 

90    2  15 

9996 

88  14  25 

9993 

86  26  32 

9991 

84  38  36 

3331 

20 

Jupiter 

W. 

94  55    3 

9086 

96  47  42 

9039 

98  40  15 

S044 

100  32  41 

9048 

Antares 

W. 

75  26  24 

9069 

77  18  26 

9063 

79  10  23 

9066 

81    2  15 

9070 

aPegasi 

E. 

31  32  33 

9706 

29  56*  1 

9799 

28  21  22 

9894 

26  48  56 

3018 

a  Anetis 

E. 

72  23  49 

9091 

70  32  36 

9096 

68  41  30 

9101 

66  50  33 

9108 

Mars 

E. 

75  39    5 

9398 

73  51  19 

2383 

72    3  39 

9986 

70  16    5 

2341 

21 

Jupiter 

W. 

109  52  41 

3083 

111  44    8 

3090 

113  35  22 

9099 

115  26  23 

9109 

Antares 

W. 

90  19  28 

9108 

92  10  23 

3111 

94    1    5 

9190 

95  51  33 

9180 

a  A<|uilaB 

W. 

43  32    3 

8016 

45    1  56 

3966 

46  32  53 

9920 

48    4  46 

9883 

a  Anetis 

E. 

57  38  46 

9164 

55  49    9 

3166 

53  59  50 

9179 

52  10  51 

9193 

iS^ 

Man 

E. 

61  20  24 

3976 

59  33  48 

3984 

57  47  25 

2994 

56    1  16 

9308 

L 
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GREEI^WICH  MEAN  ' 

riME. 

1 

LUNAB  DISTANCES 

. 

21 

star's  NanM 

P.L. 

P.L. 

P.L. 

P.L. 

•nd 

Noon. 

of 

III1». 

of 

Vlh. 

of 

IXh. 

of 

PoflitiOO. 

DIff. 

DUL 

Diff. 

Dift 

Aldebaran 

E. 

99^57^4^ 

9067 

96^     ^4tf 

9069 

94°  13'  4^ 

9069 

92°  21' 5^ 

9in6 

23 

Antares 

W. 

97  4147 

3189 

99  31  46 

9161 

101  21  28 

3161 

103  10  54 

9178 

a  Aquilie 

W. 

49  37  27 

9661 

51  10  49 

9893 

52  44  47 

9801 

54  19  14 

9781 

a  Arietis 

E. 

50  22  13 

9307 

48  33  56 

9993 

46  46    3 

9341 

44  58  36 

9969. 
9847 

Man 

E. 

54  15  21 

9S18 

52  29  41 

3894 

50  44  16 

3836 

48  59    8 

Aldebaran 

E. 

83    6    2 

3190 

81  15  33 

9180 

79  25  20 

3141 

77  35  23 

9169 

Sun 

E. 

134  24  46 

3483 

132  41  57 

9449 

130  59  22 

3469 

129  17    1 

9489 

23 

a  AqnilsB 

W. 

62  16  25 

9781 

63  52  24 

9797 

65  28  28 

9796 

67    433 

9797 

Fomalliaat 

W. 

3653    2 

8779 

38    8  26 

8671 

39  25  44 

8676 

40  44  45 

8409 

a  Arieti8 

E. 

36    8  43 

3878 

34  24  30 

9408 

32  40  59 

3486 

30  58  14 

3471 

Mara 

E. 

40  17  56 

3419 

38  34  39 

3436 

36  51  41 

3441 

35    9    4 

9486 

Aldebaran 

E. 

68  30    4 

3314 

m  41  57 

3937 

64  54  10 

3341 

63    643 

2964  1 

SCJN 

E. 

120  49  12 

3699 

119    8  30 

3636 

117  28    7 

3660 

115  48    3 

3664* 

24 

a  Aqoilae 

W. 

75    4    9 

9760 

76  39  43 

9768 

78  15    6 

3766 

79  50  18 

1 
9777 

Fomalhaut 

W. 

47  39    7 

8996 

49    4  46 

8199 

50  31    5 

8163 

51  57  58 

8138 

a  Pegaai 

W. 

27  44  48 

8110 

29  12  45 

8048 

30  42    5 

3987 

32  12  34 

9043 

Mars 

E. 

26  41  21 

9686 

25    0  56 

9661 

23  20  54 

3669 

21  41  17 

9668 

Aldebaran 

E. 

54  14  38 

9836 

52  29  17 

3849 

50  44  18 

3867 

48  59  41 

3879 

Sun 

E. 

107  32  39 

3688 

105  54  35 

9669 

104  16  51 

9667 

102  39  27 

3688 

25 

a  Aqnilao 

W. 

87  42  40 

9888 

89  16*19 

9869 

90  49  40 

3866 

92  22  42 

9881 

Fomalhaut 

W. 

59  18  12 

8000 

60  47    0 

8069 

62  15  56 

8068 

63  44  57 

8065 

a  Peg:aai 
Aldebaran 

w. 

39  56    8 

9810 

41  30  11 

9806 

43    429 

3800 

44  38  57 

9796  i 

E. 

40  22    6 

9460 

38  39  43 

9466 

36  57  42 

3489 

35  16    4 

3499   • 

Sun 

£. 

94  37  40 

9761 

93    2  21 

9776 

91  27  22 

9799 

89  52  43 

9807 

26 

Fomalbaot 

W. 

71  10  24 

8060 

72  39  23 

3066 

74    8  16 

3069 

75  37    3 

8076 

aPegasi 
Aldebaran 

W. 

52  32  16 

9798 

54    653 

3796 

55  41  26 

9800 

57  15  54 

9806 

E. 

26  53  44 

9686 

25  14  30 

9604 

23  35  41 

9696 

21  57  20 

9648 

Sun 

E. 

82    4  29 

9888 

80  31  49 

9808 

78  59  28 

9913 

77  27  26 

9997 

27 

Fomalhant  W. 

82  58  51 

8116 

84  26  42 

8196 

85  54  21 

8136 

87  21  48 

3146 

a  Pegasi 
a  Arietb 

W. 

65    6  19 

9888 

66  39  58 

9846 

68  13  26 

9864 

69  46  44 

3803 

w. 

21  46  21 

8066 

23  15  25 

8017 

24  45  17 

9968 

26  15  45 

3966> 

Sun 

E. 

69  51  47 

9999 

68  21  33 

8013 

66  51  36 

8096 

65  21  55 

8039 

28 

Fomalhaut 

W. 

94  35  39 

8806 

96    1  41 

3990 

97  27  27 

8934 

98  52  56 

8948 

a  Ftesasi 

w. 

77  30  32 

9906 

79    2  44 

9914 

80  34  45 

9994 

82    634 

9033 

a  Arietis 

w. 

33  53  10 

9916 

35  25    8 

9P14 

36  57    9 

9919 

38  29  12 

9913 

Mars 

w. 

24  31  53 

9960 

26    2  31 

9989 

27  32  57 

9999 

29    3  11 

8008 

Sun 

E. 

57  57  35 

3104 

56  29  30 

3116 

55    1  40 

3199 

5334    5 

8141 

29 

ctPe^ 

W, 

89  42  45 

9979 

91  13  24 

9989 

92  43  51 

9997 

94  14    7 

3007 

a  Anetis    ■ 

W. 

46    8  59 

9996 

47  40  45 

9930 

49  12  26 

9935 

50  44    1 

9989 

Man 

w. 

36  31  28 

8066 

38    033 

3064 

39  29  27 

8079 

40  58  11 

3081 

Sun 

E. 

46  19  48 

8900 

44  53  39 

3311 

43  27  43 

3893 

42    2    1 

83U 

do 

a  Arietis 

W. 

58  20  25 

9966 

59  51  22 

9969 

61  22  13 

9976 

62  52  56 

99ai 

Mars 

W. 

48  19  12 

8199 

49  46  55 

3199 

51  14  29 

3188 

52  41  53 

3144    , 

Aldebaran 

W. 

24  48    2 

9983 

26  19  39 

9906 

27  51  12 

9940 

29  22  40 

9044 

Sun 

E. 

34  56  57 

8394 

33  32  38 

3806 

32    834 

3819 

30  44  45 

8319 

1 

r 


xvin, 
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1 
j 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

IP 

21 

star's  KamA 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

ot 

XV^ 

of 

XVllli^. 

of 

XXPj* 

of 

Poflltkm. 

DUL 

Dlff. 

Dur. 

9101 

Dlff. 

Aldebmn 

£. 

9^d({2& 

2064 

88°3a'5^ 

9093 

86  47^41 

84°  56*  4^ 

9110 

23 

Antares 

W. 

105    0    2 

SI86 

106  48  52 

9197 

108  37  24 

9910 

110  25  36 

9998 

aAqm^ 
a  Anods 

w. 

55  54    7 

STM 

57  29  20 

3753 

59    4  50 

9T48 

60  40  33 

3736 

E. 

43  11  36 

M78 

41  25    4 

9399 

3939    3 

3833 

37  53  35 

3346 

Mars 

E. 

47  14  17 

2350 

45  29  44 

9373 

43  45  29 

3885 

42    1  33 

9398 

Aldebaran 

E. 

75  45  43 

3164 

73  56  21 

3176 

72    7  17 

3188 

70  18  31 

9300 

Sun 

£. 

127  34  54 

2473 

125  53    3 

3485 

124  11  29 

3497 

122  30  12 

3510 

33 

a  Aquilsa 

W. 

68  40  37 

2739 

70  16  38 

3733 

71  52  35 

3737 

73  28  26 

9748 

Fomalhaat  W.| 

42    5  18 

8439 

43  27  10 

8861 

44  50  11 

3306 

46  14  13 

8964 

a  Arietis 

E. 

-29  16  20 

2612 

27  35  23 

3658 

25  55  30 

3611 

24  16  50 

2674 

Mars 

E. 

33  26  48 

3470 

31  44  53 

2486 

30    320 

3503 

28  22    9 

2518 

Aldebaraa 

E. 

61  19  36 

2968 

59  32  50 

2388 

57  46  25 

3997 

56    0  21 

9311 

Son 

E. 

114    8  19 

2878 

112  28  54 

2598 

110  49  49 

3607 

109  11    4 

9699 

24 

a  Aquflae 

W. 

81  25  16 

2T88 

83    0    0 

3799 

84  34  29 

3811 

86    8  43 

2894 

Fomalbaat 

W. 

53  25  20 

3119 

54  53^6 

3103 

56  21  12 

3^ 

57  49  35 

8078 

aPegaai 

W. 

33  44    0 

2905 

35  16  13 

3876 

36  49    3 

3653 

38  22  23 

9833 

Mars 

E. 

20    2    5 

9607 

18  23  20 

3638 

16  45    3 

3650 

15    7  16 

*2675 

Aldebaran 

E. 

47  15  26 

2387 

45  31  32 

3403 

43  48    1 

3418 

42    4  52 

3434 

Sun 

E. 

101    2  24 

2698 

99  25  42 

3714 

97  49  21 

3739 

96  13  20 

9745 

25 

a  AquQie 

W. 

93  55  25 

2898 

95  27  47 

9914 

96  59  48 

3931 

'  98  31  27 

9949 

Fomalbaat 

W. 

65  14    2 

3053 

66  43    9 

8053 

68  12  16 

3055 

69  41  21 

3056 

aPeo;aa 
Aldebaran 

W. 

46  13  32 

2791 

47  48  12 

3769 

49  22  54 

3789 

50  57  36 

3791 

• 

E. 

33  34  49 

2515 

31  53  57 

9583 

30  13  29 

8649 

28  33  24 

3567 

Sun 

E. 

88  18  24 

2822 

86  44  25 

3838 

85  10  47 

3853 

83  37  28 

3860 

26 

Fomalbant 

W. 

77    543 

3063 

78  34  14 

8090 

80    236 

8097 

81  30  49 

8166 

aPegasi 
Aldebaran 

W. 

58  50  15 

2811 

60  24  29 

9818 

61  58  34 

3834 

63  32  31 

3831 

E. 

20  19  30 

3973 

18  42  12 

9698 

17    5  29 

3739 

15  29  27 

9766 

Sun 

E. 

75  55  42 

3943 

74  24  16 

9957 

72  53    9 

3970 

71  22  19 

9985 

27 

Fomalbaut  W. 

88  49    2 

3157 

90  16    3 

3168 

91  42  50 

8181 

93    922 

3193 

aPegasi 
a  Anetis 

W. 

71  19  52 

3870 

72  52  49 

3879 

74  25  35 

3888 

75  58    9 

9897 

W. 

27  46  41 

3949 

29  17  58 

3935 

30  49  32 

3937 

32  21  17 

3990 

Sun 

E. 

63  52  31 

3053 

62  23  23 

3065 

60  54  31 

3078 

59  25  55 

8091 

28 

Fomalhaut  W. 

100  18    8 

3364 

101  43    2 

3378 

103    7  39 

3394 

104  31  58 

3310 

aPegaai 

W. 

83  38  11 

3943 

85    9  37 

9951 

86  40  51 

3960 

88  11  54 

3960 

a  Arietid 

W. 

40    1  14 

3914 

41  33  15 

9916 

43    5  13 

9919 

4437    8 

9939 

Mars 

W. 

30  33  14 

3018 

32    3    5 

3037 

33  32  44 

3036 

35    2  12 

3046 

Sun 

E. 

52    645 

3153 

50  39  39 

8166 

49  12  48 

3177 

47  46  11 

3188 

29 

aPejjasi 
a  Anetis 

W. 

95  44  11 

3017 

97  14    3 

3696 

98  43  43 

3035 

100  13  12 

8045 

W. 

52  15  30 

3944 

53  46  53 

9949 

55  18  10 

9964 

56  49  21 

9950 

Mars 

W. 

42  26  44 

3090 

43  55    6 

3698 

45  23  18 

3106 

46  51  20 

3114 

Sun 

E. 

40  36  32 

3346 

39  11  17 

8959 

37  46  17 

8970 

36  21  30 

8389 

ao 

a  Anetis 

W. 

64  23  32 

3986 

65  54    2 

9999 

.67  24  25 

3997 

68  54  41 

3003 

'Mars 

W. 

54    9    9 

3153 

55  36  16 

3199 

57    3  14 

8166 

58  30    4 

3173 

Aldebaran 

W. 

30  54    3 

3949 

32  25  20 

9958 

33  56  32 

9958 

35  27  38 

9963 

Sun 

£. 

29  21  11 

3346 

27  57  53 

8861 

26  34  52 

8877 

25  12    9 

8898 
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r. 


AT 

GREENWICH  APPARENT  NOON. 

1 

1 
1 

1 
1 

THE   SUN'S 

Sideraal 
Time 
of  the 
Semi- 

diameter 

paeeing 
the 

Merid- 
ian. 

Bqaattonor 

Tfane, 

tobe 

added  to 

Dlff.fbr 
Ihoor. 

subtracted 
jTom 

Apparent 
Tinu. 

Bight  ABoensIon. 

Diff.for 
Ibour. 

Apparent 
Deeliiuitlon. 

miLfar 
Ihonr. 

Semi- 
dkmeter. 

1  Mon. 
Tues. 
Wed. 

1 

2 
3 

h      m      g 

8  47  24.85 
8  51  J7.40 
8  55     9.35 

9.703 
9.678 
9.652 

N.17°  54  33'.2 
17  39     8.9 
17  23  27.4 

38!l4 

38.87 
39.58 

1^  4^'.08 
15  48.21 
15  48.35 

66".61 

66.52 
66.43 

m      a 

6     0.81 
5  56.81 
5  52.21 

■ 

0.154 
0.179 
0J204 

Thur. 

Fri. 

Sat 

4 
5 
6 

8  59    0.68 

9  2  51.40 
9     6  41.52 

9.627 
9.602 
9.577 

17    7  29.0 
16  51  14.1 
16  34  42.8 

40.28 
40.96 
41.64 

15  48.49 
15  48.63 

15  48.78 

66.34 
66.25 
66.16 

5  47.00 
5  41.19 
5  34.78 

0.229 
0.254 
0.279 

Sun, 
Mon. 
Tues. 

7 
8 
9 

9  10  31.04 
9  14  19.96 
9  18    8.29 

9.552 
9.527 
9.502 

16  17  55.4 
16    0  52.5 
15  43  34.1 

42.30 
42.95 
43.58 

15  48.93 
15  49.09 
15  49.25 

66.08 
66.00 
65.90 

5  27.76 
5  20.14 
5  11.93 

0.304 
0.329 
0.354 

Wed. 
Thvr. 
Fri. 

10 
11 
12 

9  21  56.02 
9  25  43.16 
9  29  29.71 

9.477 
9.452 
9.429 

15  26,0.7 
15    8  12.6 
14  50     9.9 

44.20 
44.81 
45.41 

15  49.41 
15  49.58 
15  49.75 

65.83 
65.75 
65.67 

5    3.13 
4  53.75 

4  43.78 

0.379 
0.403 
0.427 

Sat. 
Sun. 
Mon. 

13 
14 
15 

9  33  15.69 
9  37     1.11 
9  40  45.99 

9.406 
9.383 
9.360 

14  31  53.1 
14  13  22.6 
13  54  38.6 

45.99 
46.56 
47.12 

15  49.93 
15  50.11 

15  50.30 

■ 

65.59 
65.51 

65.4ar 

4  33.23 
4  22.13 
4  10.49 

0.451 
0^74 
0.496 

Tues. 
Wed. 
Thur. 

16 
17 

18 

9  44  30.35 
9  48  14.19 
9  51  57.51 

9.338 
9.317 
9.296 

13  35  41.2 
13  16  30.7 
12  57     7.7 

47.67   15  50.49 
48.20   15  50.68 
48.72  15  50.87 

65.35 
65.28 
65.21 

3  58.32 
3  45.63 
3  32.44 

0.618 
0.539 
0.560 

Fri. 
Sat 
Sun. 

19 
20 
21 

9  55  40.34 

9  59  22.69 

10     3    4.59 

9.276 
9.257 
9.238 

12  37  32.4 
12  17  44.9 
11  57  45.6 

49.23 
49.73 
50.21 

15  51.07 
15  51.27 
15  51.47 

65.14 
65.07 
65.00 

3  18.75 
3    4.59 
2  49.97 

0.580 
0.599 
0.618 

Mon. 
Tues. 
Wed. 

22 
23 
24 

10     6  46.04 
10  10  27.07 
10  14    7.69 

9.220 
9.202 
9.185 

11  37  34.9 
11  17  13.0 
10  56  40.4 

50.68 
51.14 
51.59 

15  51.67 
15  51.88 
15  52.09 

64.93 

64.87 
64.81 

2  34.91 
2  19.43 
2     3.53 

0.636 
0.654 
0.670 

Thur. 

Fri. 

Sat. 

25 
26 
27 

10  17  47.91 
10  21  27.75 
10  25    7.22 

9.169 
9.154 
9.139 

10  35  57.2 

10  15     3.9 

9  54    0.7 

52.02 
52.44 

52.85 

15  52.30 
15  52.51 
15  52.72 

64.75 
64.69 
64.63 

1  47.24 
1  30.58 
1  13.55 

0.686 
0.702 
0.717 

Sun. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

10  28  46.33 
10  32  25.10 
10  36     3.55 
10  39  41.69 

9.124 
9.110 
9.097 
9.084 

9  32  47.9 
9  11  25.8 
8  49  55.0 
8  28  15.7 

53.24 
53.61 
53.97 
54.32 

15  52.93 
15  53.15 
15  53.37 
15  53.61 

64.58 
64.53 
64.48 
64.43 

0  ^.16 
0  38.42 
0  20.36 
0     1.99 

0.732 
0.746 
0.759 
0.772 

Thur. 

32 

10  43  19.52 

9.072 

N.  8     6  28.2 

54.65 

15  53.83 

64.39 

0  16.68 

0.784 

Non.  — MeukTbiMoftlM 

Semidiaiiu 

»ter  pusing  msy  be  f 

mmd  by  BabtrBoting  0b.18  from  the 

ffideiMlTInc 

r 

i      n. 
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AT  GREENWICH  MEAN 

NOON. 

i 

1 
1 

• 
5 

1 

THE   SUN'S 

Equation  of 

Time, 

to  be 

gybtraeted 

jTotn 

added  to 

Jpparent 
Right  AwMukm. 

WB.tor 
Ihoar. 

Apparent 
DeoUnatloii. 

Dlff-lbr 
Ihour. 

Mean 

Tune. 

Diff.ftnr 
Ihour. 

Sid«ml 
Tlm». 

•  Mon. 

1 

8  47  23.88 

■ 
9.703 

N.17  54'37.1 

38'!l4 

m      B 

6     0.82 

0.154 

h     m      B 

8  41  23.06 

Tues. 

2 

8  51  16.44 

9.678 

17  39  12.8 

38.87 

5  56.83 

0.179 

8  45  19.61 

j  Wed. 

3 

8  55    a40 

9.652 

17  23  31.3 

39.58 

5  52.23 

0.204 

8  49  16.17 

,  Thur. 

4 

8  58  59.75 

9.687 

17     7  32.9 

40.28 

5  47.02 

0.229 

8  53  12.73 

Fri, 

5 

9    2  50,49 

9.602 

16  51  18.0 

40.96 

5  41.21 

0.254 

8  57     9.28 

Sat 

6 

9     6  40.63 

9.577 

16  34  46.7 

41.64 

5  34.80 

0.279 

9     1     5.83 

Sufu 

7 

9  10  30.17 

9.552 

16  17  59.3 

42.30 

5  27.78 

0.304 

9     5    2.39 

Mon. 

8 

9  14  19.11 

9.527 

16     0  56.3 

42.95 

5  20.17 

0.329 

9    8  58.94 

Tues. 

9 

9  18    7.46 

9.502 

15  43  87.9 

43.58 

5  11.96 

0.354 

9  12  55.50 

Wed. 

10 

9  21  55.22 

9.477 

15  26     4.5 

44.20 

5     3.17 

0.379 

9  16  52.05 

Thur. 

11 

9  25  42.39 

9.453 

15     8  16.3 

44.81 

4  53.78 

0.403 

9  20  48.61 

Fri. 

12 

9  29  28.97 

9.429 

14  50  13.5 

45.41 

4  43.81 

0.427 

9  24  45.16 

Sat. 

13 

9  33  14.98 

9.406 

14  31  56.4 

45.99 

4  33.26 

0.451 

9  28  41.72 

i  Sun. 

14 

9  37    0.43 

9.383 

14  13  26.0 

46.56 

4  22.16 

0.474 

9  32  38.27 

.  Mon. 

1 

15 

9  40  45.34 

9.360 

13  54  41.9 

47.12 

4  10.52 

0.496 

9  36  34.82 

Tues. 

16 

9  44  29.73 

9.338 

13  35  44.4 

47.67 

3  58.35 

0.518 

9  40  31.38 

i  Wed. 

17 

9  48  13.60 

9.317 

13  16  33.8 

48.20 

3  45.67 

0.539 

9  44  27.93  1 

Thur. 

18 

9  51  56.96 

9.296 

12  57  10.6 

48.72 

3  32.47 

0.560 

9  48  24.49 

:  Fri. 

19 

9  55  39.82 

9.276 

12  37  35.1 

49.23 

3  18.78 

0.580 

9  52  21.04 

Sat. 

20 

9  59  22.21 

9.257 

12  17  47.4 

49.73 

3    4.62 

0.599 

9  56  17.59 

Sun. 

21 

10    3    4.15 

9.238 

11  57  47.9 

50.21 

2  50.00 

0.618 

10    0  14.15 

i  Mon. 

22 

10     6  45.64 

9.220 

11  37  37.0 

50.68 

2  34.94 

0.636 

10    4  10.70 

1  Tues. 

23 

10  10  26.71 

9.2(:2 

11   17  15.0 

51.14 

2  19.46 

0.654 

10    8    7.25 

Wed. 

24 

10  14    7.37 

9.185 

M)  56  42.2 

51.59 

2     3.56 

0.670 

10  12    3.81 

Thur. 

25 

10  17  47.63 

9.169 

10  35  58.8 

52.02 

1  47.27 

0.686 

10  16    0.36 

Fri. 

26 

10  21  27.51 

9.154 

10  15     5.3 

52.44 

1  30.59 

0.702 

10  19  56.92 

Sau 

1 

27 

10  25    7.03 

9.139 

9  54     1.8 

52.85 

1  13.56 

0.717 

10  23  53.47 

ikMCIt., 

28 

10  28  46.19 

9.124 

9  32  48.7 

53.24 

0  56.17 

0.732 

10  27  50.02 

j  Mon. 

29 

10  32  25.00 

.9.110 

9  11  26.4 

53.61 

0  38.43 

0.746 

10  31  46.57 

Tues. 

30 

10  36     3.49 

9.097 

8  49  55.3 

53.97 

0  20.36 

0.759 

10  35  43.13 

1  Wed 

31 

10  39  41.68 

9.084 

8  28  15.7 

54.32 

0    2.00 

0.772 

10  39  89.68 

j  Thur. 

32 

10  43  19.56 

9.072 

N.  8     6  27.9 

54.65 

0  16.67 

0.784 

10  43  36.23 

N 

Iva-^TI^amMha 

leterlbrllt 

max  Noon  maj  ^  •»« 

lined  the 

nm«  u  that  Ibr  AppMwii 

^Noon. 

17 
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in. 


AT  GREBIfWICH  MEAN  MOON. 

THi;  SUN'S 

1 

1 
2 
3 

1 
1 

Loculthm 

of  the 

BMUuTeetor 

oftba 

Xuth. 

Mff-lbr 
Iboor. 

at 

zviM  LQNaiiuin. 

no.  for 
llynx. 

LATITtrDB. 

X 

X' 

214 
1215 
^16 

129°24'5QL5 
)30  22  18.S 
*31  19  47,1 

21  35.4 
»9    4.1 

|43!64 
143,68 

»43,7a 

— (<'.79 
0.81 
0^ 

0.0063306 
.0062707 
.0062083 

»4,4 
25,4 
26,5 

1      m      • 

15  16    6.45 
15  12  10.54 
15    8  14.69 

4 
5 
6 

217 
218 
219 

|32  17  16.9 
\33  14  47.6 
134  12  }9,2 

16  83,7 
14    4.3 
11  35.8 

143.76 
143.80 
143.84 

0.76 
0,69 
0,60 

.0061435 
.0060764 
.0060071 

»7.6 
23.3 

15    4.18.79 
15    0  22.81 
14  56  26.90 

7 
8 
9 

220 
221 
232 

13^    9  $1.7 

136  7  25.2 

137  4  59,5 

9    8.2 
6  41.6 
4  15.7 

143,88 
143,92 
143,«l 

0.49 
0,86 
0,2s 

.0059356 
.0058620 
.0057864 

90.9 
31J> 

31  .a 

14  52  31.00 
14  48  35.09 
14  44  39.W 

10 
U 
12 

228 

224 
2S}5 

138    2  84.7 

138  60  10.8 

139  57  47.9 

1  50.8 
^9  26.8 
57    3.8 

143.99 
144.03 

l44,or 

,-0,10 

-♦-0.04 

0.17 

.0057091 
.0056302 
.0055498 

52,3 
33.1 
J3.7 

14  40  48.27 
14  36  47.36 
14  32  51.45 

18 
14 
15 

226 
227 
2S}8 

140  55  26,0 

141  53    5.1 

142  50  45.3 

54  41.8 
52  20.7 
50    0.8 

144.11 
144.15 
144.80 

0,27 
0,35 
0,40 

.0054681 
.0053852 
.0053012 

34.3 
34,8 
85,8 

14  ^  55.54 
14  24  59.63 
14  81    3.72 

16 
17 
18 

229 
230 
231 

143  48  26,8 

144  46    9.6 

145  43  53.7 

47  42,2 
45  24.9 
43    8.9 

144.96 
144.31 
144.37 

0,^ 
0,41 
0.87 

.0052161 
.0051300 
,0050481 

85.q 
3&0 
?6^ 

14  17    7.81 
14  13  11.91 
14    9  16.01 

la 

20 

21 

232 
233 
2JH 

146  41  89.2 

147  39  26.3 

148  37  15.0 

40  54.8 
38  41.8 
96  29,9 

144.43 
144.49 
144.56 

0.80 

0.21 

^♦-0.10 

.0049553 
.0048666 
.0047770 

W3 
37.8 
37.6 

14    5  20.00 
14     1  24.18 
13  57  28ii8 

29 
23 
24 

235 
236 
237 

149  85    5.3 

150  82  57.4 

151  30  51,8 

84  20.1 
82  12.1 
30    5.9 

144.63 
144.71 
144.78 

,-o.oe 

0.15 
0^ 

.0046864 
.0045947 
.0045018 

sao 

?8.8 
39,0 

13  58  32,38 
13  49  36.47 
13  45  40.56 

25 
26 
27 

238 
239 
240 

152  28  47.1 

153  26  44.7 

154  ^4.  44.2 

28    1.6 
25  59.1 
23^58.5 

144.86 
144.94 

145.08 

0.40 
0.50 
0,59 

.0044075 
.0043119 
.0042148 

39,5 
40,1 
40.7 

13  41  44.65 
13  37  48.74 
13  ^  52.84 

28 
29 
30 
31 

241 
242 
248 
244 

155  22  45.5 

156  20  48.6 

157  18  53.5 
168  17    0.2 

21  59.7 
20    2.7 
18    7.5 
16  14.1 

145.10 
145.17 
145.:^ 
145.31 

0.65 
0.68 
0.68 
0.65 

.004116!$ 
.0040159 
.003&139 
.0088100 

4M 
42^1 

42.8 
43,6 

13  29  56.39 
13  26     1.02 
13  22    in 
la  18    9^1 

32 

245 

159  15    8.6 

14  22.4 

145.38 

,-0.59 

a0087045 

44.3 

13  14  13.31 

Htrai  ^tantvm 
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GREENWICH 

MEAT?  TIMS. 

4 

THE 

MOON'S 

1 
1 

RKMTDTAIfllTRR. 

MERIDIAN  PAB8A0B. 

* 
1 

AGB. 

Noon. 

HUnIgbt 

Noon. 

Diff.for 
Ihoos 

MMnlgbt. 

DUtfor 
I  hour. 

If 
-<l.03 

0.43 

-0.21 

DIff.  for 
I  hoar. 

m 

1.86 
1.80 

1 
2 
3 

14'  5^.3 
14  48.1 
14  45.4 

l'^  5d.o 
14  46.6 
14  44.5 

54  27.9 
54  12.8 
54    2.6 

-0.^3 

•0.53 

0.82 

54  1^.8 
54    7.0 
53  59.4 

h      m 

28  55.7 

6 
0  39.6 

d 

28.5 

29.5 

0.9 

4 
§ 
6 

14  44A 
14  44.3 
14  46.5 

14  48.9 
14  45.1 
14  48.4 

68  57.6 
58  58.7 
54    6.7 

-0-09 

+0.18 

0.49 

58  57.4 
54     1.8 
54  13.6 

+0.04 
0.33 
0.66 

1  22.2 

2  40 
2  45.6 

1.75 
1.73 
1.74 

1.9 
3.9 
8.9 

7 
8 
9 

14  50.8 

14  57.4 

15  6.4 

14  53.8 

15  1.6 
15  11.8 

54  22.5 
54  46.7 
h&  19.8 

1.19 
1^ 

54  33.5 

55  2.2 
55  39.6 

1.01 
1.38 
1.74 

3  27.9 

4  11.5 
4  57.2 

1.78 
1.85 
1.95 

4.9 
5.9 
6.9 

10 
11 
12 

15  17.7 
15  81.2 
15  4&3 

15  04/2 
15  88.6 
15  54.1 

6d     L5 
56  50.9 
6T46.1 

1.91 
ttAO 

,    i^.3d 

56  25.8 
5?  17.9 
58  14.9 

2.06 
Sk42 

5  45.5 

6  37.0 

7  31.5 

1^.08 
d.21 
9.33 

7.9 
8.9 
9.9 

13 
14 
15 

16    3.0 
16  17,2 
16  30^ 

16i    9.7 
I6  24i2 
16  85.8 

;  58  48.9 

59  89.8 

60  2S.4 

1.79 

59  12.4 

60  5.4 

60  48Je 

2.34 

Sf.04 
1.49 

8  28.6 

9  27.2 
10  26.2 

2.42 

2.46 
2.4^ 

10.9 
11.9 
12.9 

16 
17 
18 

16  40.1 
16  45.1 

16  44.7' 

16  43.3 
TO  4&.0 
16  42.5 

61    4.1 
61  22.4 
61  20.8 

1.15 
+0.35 

-0.48 

61  15.6 
61  24.1 
61  12.6 

+0.76 
-0«07 

0.88 

11  24.6 

12  21.6 

13  17.2 

2.41 
2.35 
2.30 

13.9  ; 

14.9  1 
15.9 

19 
30 
31 

16  39.0 
16-38.8 
16  15^ 

16  84.4 
16  38.5 
16     ».8 

60  59.8 
60  22.6 
59  34.0 

1.24 
1.83 
d.l8 

60  43.0 
69  59.4 
59    7.2 

1.56 
2L03 
2w38 

14  11.8 
16    6.8 
16  69.6 

2.26 
2.24 
2^ 

16.9 
17.9 
18.9 

22 
23 
34 

16    0j6 
16  45JS 
15  31.6 

15  53.3 
15  38.5 
15  26.1 

58  39.6 
57  44^ 
56  52.6 

lfe.3fl 
1^.06 

5^  119 
57  17.9 
56  2a6 

2.30 
2.17 
1.93 

16  64.0 

17  46.8 
1&88.8 

2.22 
2.21 
2.17 

19.9 
20.9 
21.9 

36 
26 

2f7 

15  19:0 
15    8.3 
14  59.6 

15  18.4 
15    8.7 
14  56.0 

66'    6.2 
55  26.7 
54  54.8 

1.^ 
1.49 
1.18 

56  45.5 
55    9.8 
54  41.5 

1^ 
1.33 
1.03 

19  80.2 
20*  19.9 
21     7.8 

2.04 
1.96 

22.9 
23.9 
£4.9 

38 
29 

ao 

81 

14  52.9 
14  48.1 
U45J0 
14  4a6 

14  60.2 
14  46.8 
14  44.1 
14  48.4 

54  80.1 
54  12.4 
54    1.3 
58  66.a 

0.88 

6.60 

6.34 

-4.il 

54  205 
54    6.1 
53  57.9 
58  55.4 

0.74 

0.46 

-0.26 

0.00 

21  58.8 

22  38.1 
28  21.0 

6 

1.88 
1.61 

177 

25.9 
26.9 
27.9 
28.9 

312 

14  43.^ 

14  44.2 

58  56,1 

+rt.M 

53  58.1 

+0.26 

0    8.1 

1.74 

0.2 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ameitfioii. 

for  1  m. 

DeeUDAtion. 

DIff. 
forlm. 

Hour. 

Right  AMeiuion. 

DIff. 
forlm. 

DeeUnatloii. 

Dlfll 
ftrlm. 

MONDAY   1. 

WEDNESDAY  3. 

0 

h     m     B 
7  52  58J25 

B 
2.M90 

N.16    ^43.4 

N 

6.466 

0 

h     m     1 
9  27  41.65 

■ 
1.9120 

N.  9  45  36.9 

• 

9Jon 

1 

7  55    0.68 

3.0390 

15  57  13.4 

6.535 

1 

9  29  36.30 

1.9098 

9  36  33.9 

9Jom 

2 

7  57    2.93 

3.0300 

15  50  39.2 

6.608 

2 

9  31  30.83 

.     IMm 

9  27  28.6 

9.106 

3 

7  59    5.00 

3.0330 

15  44    1.0 

6.671 

3 

9  33  25J24 

1.9067 

9  18  21.2 

9.143 

4 

8    1    6.89 

3.0800 

15  37  18.7 

6.738 

4 

9  35  19.52 

1.9087 

9    9  11.6 

9.177 

5 

8    3    8.60 

3.0369 

15  30  32.4 

6.805 

5 

9  37  13.68 

1.9017 

8  59  59.9 

9.312 

6 

8    5  10.12 

3.0338 

15  23  42.1 

6.871 

6 

9  39    7.72 

1.8997 

8  50  46.2 

9.34ft 

7 

8    7  11.46 

3.O306 

15  16  47.9 

6.936 

7 

9  41    1^64 

1.8977 

8  41  30.5 

9.278 

8 

8    9  12.62 

3J)I78 

15    9  49.8 

7.001 

8 

9  42  55.45 

1.8956 

8  32  12.8 

9.811 

9 

8  11  13.60 

3.0149 

15    2  47.8 

7.065 

9 

9  44  49.14 

1.8039 

8  22  53.2 

9.34S 

10 

8  13  14.41 

3.0119 

14  55  42.0 

7.138 

10 

9  46  42.72 

1.8930 

8  13  31.^ 

9-87* 

11 

8  15  15.03 

3.0089 

14  48  32.5 

7.190 

11 

9  48  36.19 

1.8903 

8    4    8.2 

9.406 

12 

8  17  15.48 

3.0069 

14  41  19.2 

7.351 

12 

9  50  29.55 

1.8684 

7  54  42.9 

9.436 

13 

8  19  15.75 

3.0080 

14  34    2.3 

7JI13 

13 

9  52  22.81 

1.8867 

7  45  15.9 

0.46S 

14 

8  21  15.84 

3.0001 

14  26  41.7 

7.878 

14 

9  54  15.96 

1.8860 

7  35  47.1 

9.494 

15 

8  23  15.76 

1.9973 

14  19  17.5 

7.433 

15 

9  56    9.01 

1.8884 

7  26  16.6 

9.823 

16 

8  25  15.50 

1.9943 

14  11  49.7 

7.492 

16 

9  58    1.97 

1.8818 

7  16  44.4 

9.550 

17 

8  27  15.07 

1.9913 

14    4  18.4 

7.661 

17 

9  59  54.83 

1.8802 

7    7  10.6 

9Jn7 

18 

8  29  14.46 

1.9684 

13  56  43.6 

7.609 

18 

10    1  47.59 

1.8787 

6  57  35.2 

9.603 

19 

8  31  13.68 

1.98A6 

13  49    5.4 

7.666 

19 

10    3  40.26 

1.8772 

6  47  58.2 

0.039 

20 

8  33  12.73 

1.9838 

13  41  23.7 

7.722 

20 

10    5  32.85 

1.8767 

6  38  19.7 

9.654 

21 

8  35  11.62 

1.9800 

13  33  38.7 

7.778 

21 

10    7  25.35 

1.8743 

6  28  39.7 

9.679 

22 

8  37  10.33 

1.9771 

13  25  50.3 

7.833 

22 

10    9  17.76 

1.8738 

6  18  58^2 

9.708 

23 

8  39    8.87 
TU 

1.9743 

ESDA 

N.13  17  58.7 
Y  2. 

7.887 

23 

10  11  10.09 
THI 

1.8714 

JRSDJ 

N.  6    9  15^ 
lY  4. 

9.736 

0 

8  41    7.25 

1.971A 

N.13  10    3.8 

7.941 

0 

10  13    2.33 

1.8701 

N.  5  59  31.1 

9.748 

1 

8  43    5.46 

1.9688 

13    2    6.7 

7.994 

1 

10  14  54.50 

1.8688 

5  49  45.5 

9.770 

2 

8  45    3.51 

1.9660 

12  54    4.5 

8.047 

2 

10  16  46.59 

1.8675 

5  39  58.7 

9.791 

3 

8  47    1.39 

1.9633 

12  46    0.1 

8.099 

3 

10  18  38.61 

1.B66S 

5  30  10.6 

9.819 

4 

8  48  59.11 

1.9606 

12  37  52.6 

8.160 

4 

10  20  30.55 

1.8651 

5  20  21.2 

9.888 

5 

8  50  56.67 

1.9580 

12  29  42.1 

8.301 

5 

10  22  22.42 

1.8640 

5  10  30.6 

9.853 

6 

8  52  54.07 

1.9564 

12  21  28.5 

8.360 

6 

10  24  UJ23 

1.8639 

5    0  38.9 

9.871 

7 

8  54  51J31 

1.9687 

]2  13  12:0 

8.399 

7 

10  26    5.98 

1.8619 

4  50  46.1 

9.880 

8 

8  56  48.40 

1.9603 

12    4  52.6 

8.347 

8 

10  27  57.66 

1.8609 

4  40  52.2 

9.907 

9 

8  58  45.33 

1.9476 

11  56  30.3 

8.395 

9 

10  29  49.29 

1.8600 

4  30  57.2 

9i»5 

10 

9    0  42.11 

1.9450 

11  48    5.2 

8.443 

10 

10  31  40.86 

1.8591 

4  21    1^ 

9.941 

11 

9    2  38.73 

1.9434 

11  39  37.3 

8.488 

11 

10  33  32.38 

1.8669 

4  11    42 

9.9S7 

12 

9    4  35JJ0 

1.9399 

11  31    6.6 

8.534 

12 

10  35  23.84 

1.8578 

4    1    6.4 

9.979 

13 

9    6  31.52 

1.9874 

11  22  33.2 

8.679 

13 

10  37  15.25 

1.8665 

3  51    7.6 

9.987 

14 

9    8  27.69 

1.9360 

11  13  57.1 

8.624 

14 

10  39    6.62 

1.8667 

3  41    8.0 

HUWl 

15 

9  10  23.72 

1.9326 

11    5  18.3 

6.668 

15 

10  40  57.94 

1.8660 

3  31    7.5 

104)14 

16 

9  12  19.60 

1.9803 

10  56  36.9 

8.711 

16 

10  42  49.22 

1.8548 

3  21    6.3 

loum 

17 

9  14  15.34 

1.9278 

10  47  53.0 

8.753 

17 

10  44  40.46 

1.8687 

3  11    4-3 

lOUMO 

18 

9  16  10.94 

1.9955 

10  39    6.5 

8.795 

18 

10  46  31.67 

1.8081 

3    1    1.5 

104)61 

19 

9  18    6.40 

1.9332 

10  30  17.5 

8.837 

19 

10  48  22.84 

1.8596 

2  50  58.1 

104)09 

20 

9  20    1.72 

1.9209 

10  21  26.1 

8.877 

20 

10  50  13.98. 

1.8531 

2  40  54.0 

104)73 

21 

9  21  56.90 

1.9186 

10  12  32.3 

8.916 

21 

10  52    5.09 

1.8616 

2  30  49.3 

lOJOa 

22 

9  23  51.95 

1.9164 

10    3  36J2 

8.955 

22 

10  53  56.17 

1.8513 

2  20  44.0 

104»3 

,23 

9  25  46.87 

1.9143 

9  54  37.7 

8.994 

23 

10  55  47.23 

1.8606 

2  10  38JJ 

10.109 

\j^ 

9  27  41.65 

1.9120 

N.  9  45  36.9 

94)32 

24 

10  57  38.27 

1.8605 

N.  2    0  31.8 

10.110 
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GREENWICH  :MEAN  TIME. 

TTTR  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BIgfat  AMMukm. 

IHff. 
fbplm. 

Diff. 
for  Im. 

Hour. 

KIshtAMMMion. 

T)HL 
for  1  m. 

Diff. 
for  1  m. 

Fl 

EttDAl 

^  5. 

SUNDAY  7. 

• 

0 

h     m      1 

10  57  38.27 

s 
1.8fi06 

N.  2    6  3i'.8 

ri 
10.110 

0 

h     m      1 
12  26  57.55 

1 

1.8898 

S.    6     2  5^.8 

u 
9.810 

1 

10  59  29.29 

1.8009 

1  50  25.0 

10.117 

1 

12  28  50.97 

1.8913 

6  12  46.8 

9.789 

2 

11    1  20.30 

1.8fi00 

1  40  17.8 

10.194 

2 

12  30  44.50 

1.8088 

6  22  3a5 

9.767 

3 

11    3  11.30 

1.8496 

1  80  10J2 

10.180 

3 

12  32  38.16 

1.8964 

6  32  18.9 

9.746 

4 

11    5    2J28 

1.8496 

1  20    2.2 

10.186 

4 

12  34  31.95 

1.8976 

6  42    2.9 

9.798 

5 

11    C53JJ5 

1.8496 

1    9  53.8 

10.149 

5 

12  36  25.87 

1.8997 

6  51  45.6 

9.700 

6 

11    8  44.22 

1.8496 

0  59  45.2 

10.146 

6 

12  38  19.92 

1.9019 

7    1  26.9 

9.676 

7 

11  10  35.19 

1.8496 

0  49  36.3 

10.160 

7 

12  40  14.10 

1.9049 

7  11    6.7 

9.651 

8 

11  12  26.16 

1.8406 

0  39  27.2 

10.164 

8 

12  42    8.42 

1.9066 

7  20  45.0 

9.696 

9 

11  14  17.13 

1.8496 

0  29  17.9 

10.167 

9 

12  44    2.88 

1.9088 

7  30  21.7 

9.699 

10 

11  16    8.11 

1.8497 

0  19    8.4 

10.169 

10 

12  45  67.48 

1.9119 

7  39  56.9 

9.578 

11 

11  17  59.10 

1.8499 

N.  0    8  58.8 

10.161 

11 

12  47  52.23 

1.9187 

7  49  30.5 

9.646 

12 

11  19  50.10 

1.8601 

S.  0    1  10.9 

10.169 

12 

12  49  47.13 

1.9169 

7  59    2.4 

9.518 

13 

11  21  41.12 

1.8604 

0  11  20.6 

10.163 

13 

12  51  42.18 
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1156  203 

10.668 

9 

19    0  16.05 

94984 

18  18  13.5 

8.381 

9 

21    0  55.81 

9U4806 

U  45  41.4 

10461 

10 

19    2  47.65 

%m» 

18  12  51.8 

M97 

10 

21    3  24.60 

9.4768 

11  34  57.4 

10.776 

11 

»   19    5  19JW 

9Mn^ 

18    7  22.2 

6,&fi6 

n 

21    5  53.27 

94f8a 

11  24    83 

10»8a» 

la 

19    7  50.93 

%mi 

18    144.9 

8,886 

12 

21    8  21.82 

9474» 

n  13  143 

10^1 

13 

19  10  28.60 

kjnm 

17  55  59.8 

8,817 

13 

21  10  50.24 

%AW 

11    2  15.4 

11.011 

14 

19  12  54.29 

%mx 

17  50    6.9 

8.948 

14 

21  13  18.54 

9MV1 

10  51  11.8 

luioa 

15 

19  15  25.96 

%imst 

17  44    63 

8.078 

15 

21  15  46.72 

94686 

10  40    8.5 

11.177 

16 

19  17  57.68 

%aaf» 

17  37  58.1 

8.201 

16 

21  18  14.77 

94668 

10  28  50.6 

11.98*1  1 

17 

19  20  29.38 

XtSSi 

17  31  42J» 

6^98 

17 

21  20  42.69 

1  im 

10  17  33.2 

114^  1 

18 

19  23    1.07 

%WBX 

17  25  18.6 

0.486 

18 

21  28  10.49 

94«i% 

10    6  11.5 

1148a  i 

19 

19  25  32.76 

^Jd80 

17  18  47.5 

6.868 

19 

2125  38.16 

94i8« 

9  54  45.5 

1146* 

ao 

19  26    4.43 

%w» 

17  12    8.8 

6.787 

20 

21  28    6.71 

9486» 

9  43  15.2 

11488 

ai 

19  30  36.09 

%Msn^ 

17    5  22.6 

a88» 

21 

21  30  33.12 

«4lf6 

9  31  40.8 

11.607 

at) 

19  33    7.73 

%Mat\ 

16  58  28.9 

OkOM 

22 

2133    0.41 

94867 

9  20    2.4 

11418 

as 

19  35  39.35 

%tm 

16  51  27.8 

7.018 

23 

21  35  27.57 

948ia 

9    8  20.1 

11.738 

a4 

19  38  10.94 

^     9M/i^ 

S.16  44  19.4 

'  7.903 

24 

21  37  54.60 

94464 

S.  8  56  33.9 

11401 

S^*»?5^fT-«5S»' 
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GEEENWICn  MEAN  TIME. 

THE  moon:s  right  ascension  and  DECT.TNATION. 

Hoar. 

Bight  AMeitfkm. 

Dlft 
forlm. 

Dlff. 
forlm. 

Hour. 

DiflL 
forlm. 

DiO. 

fbrlm. 

WEDNESDAY    17. 

FRIDAY 

19. 

0 

h     m     8 
21  37  54.60 

■ 
3.44M 

S.  8  5^  3a!!9 

V 
11.801 

0 

h     m     8 

23  33    9.02 

s 
3.8600 

N.  fid  46^3 

13.868 

1 

21  40  21.50 

9.447a 

8  44  44.0 

11.863 

1 

23  35  30.52 

3.8677 

1  23  37.6 

19.849 

3 

21  42  48.27 

3.4490 

8  32  50.5 

11.031 

2 

23  37  51.94 

3.8668 

1  36  27.7 

13.896 

3 

21  45  14.91 

S.44S8 

8  20  53.5 

11.979 

3 

23  40  13J28 

3.8660 

1  49  16.7 

13.806  ; 

4 

21  47  41.41 

2.4406 

8    8  53.0 

13.086 

4 

23  42  34.54 

3.8688 

2    2    4.3 

1 
I9.7tt 

5 

21  50    7.78 

3^4885 

7  56  49.2 

13.091 

5 

23  44  55.73 

3.8696 

2  14  50.5 

19.767 

6 

21  52  34.03 

3.4864 

7  44  42.1 

13.144 

6 

23  47  16.85 

3.8614 

2  27  35.2 

19.731 

7 

21  55    0.15 

3.4843 

7  32  31.9 

^3.196 

7 

23  49  37.90 

3.8603 

2  40  18.3 

19.704 

8 

21  57  26.14 

3.4831 

7  20  18.6 

13.346 

8 

23  51  58.87 

3.8490 

2  52  59.7 

19.676 

9 

21  59  52.00 

3.4800 

7    8    2.4 

13.394 

9 

23  54  19.77 

3JI478 

3    5  39.4 

19.016 

10 

22    2  17.74 

3.4379 

6  55  43.3 

13.840 

10 

23  56  40.61 

9.8467 

3  18  17.2 

19.614 

11 

22    4  43.34 

3.4967 

6  43  21.5 

13.889 

11 

23  59    1.38 

9.8467 

3  30  53.1 

19.661   ' 

12 

22    7-  8.82 

3.4386 

6  30  57.1 

13.438 

12 

0    122.09 

9.8446 

3  43  26.9 

19.647 

13 

22    9  34.17 

3.4314 

6  18  30.2 

13.469 

13 

0    3  42.74 

3  55  58.7 

19.511 

14 

22  11  59.39 

3.4103 

6    6    0.8 

13.609 

14 

0    6    3.32 

9.8496 

4    8  28.2 

19.473 

15 

22  14  24.49 

3.4173 

5  53  29.1 

13.647 

15 

0    8  23.85 

9.3417 

4  20  55.4 

19^04  1 

16 

22  16  49.46 

3.4163 

5  40  55.1 

13.688 

16 

0  10  44.32 

9.8407 

4  33  20.3 

13.394 

17 

22  19  14.31 

3.4181 

5  28  19.0 

13.618 

17 

0  13    4.73 

9.8807 

4  45  42.7 

13.369 

18 

22  21  39.03 

3.4111 

5  15  40.9 

13.661 

18 

0  15  25.09 

9.8880 

4  58    2.6 

13.300 

19 

22  24    3.64 

3.4001 

5    3    0.8 

13.663 

19 

0  17  45.40 

9.8880 

5  10  19.8 

19JM6 

20 

22  26  28.12 

3.4070 

4  50  18.9 

13.718 

20 

0  20    5.65 

9.8371 

5  22  34.4 

13.330 

21 

22  28  52.48 

9.4060 

4  37  35.3 

13.741 

21 

0  22  25.85 

9.3303 

5  34  46.2 

13.173 

22 

22  31  16.72 

3.4080 

4  24  50.0 

13.767 

22 

0  24  46.00 

3JI866 

5  46  55.2 

19.195 

23 

22  33  40.84 
THI] 

9.4010 

RSDA 

S.  4  12    3.3 
T    18. 

13.791 

23 

0  27    6.11 
SAT 

3.8847 

URDA 

N.  5  59    1.3 
Y  20. 

19.076 

0 

22  36    4.84 

9.8001 

S.  3  59  15.1 

19.614 

0 

0  29  26.17 

3.8840 

N.  6  11    4.3 

13jm 

1 

22  38  28.73 

9.8979 

3  46  25.6 

13.836 

1 

0  31  46.19 

9.3883 

6  23    4.2 

11J79 

2 

22  40  52.50 

3.8968 

3  33  34.9 

13.864 

2 

0  34    6.16 

9.8896 

6  35    1.0 

11.919 

3 

22  43  16.16 

9.8084 

3  20  43.1 

19.873 

3 

0  36  26.10 

9.3319 

6  46  54.5 

11.864 

4 

22  45  39.71 

3.8016 

3    7  50.2 

13.888 

4 

0  38  45.99 

9.3819 

6  58  44.7 

11.809 

5 

22  48    3.14 

3.8806 

2  54  56.4 

13.903 

5 

0  41    5.84 

9.8306 

7  10  31.5 

11.769 

6 

22  50  26.46 

9.8878 

2  42    1.8 

13.916 

6 

0  43  25.66 

9.8990 

7  22  14.9 

men 

7 

22  52  49.67 

9.8800 

2  29    6.5 

13.937 

7 

0  45  45.44 

9.3398 

7  33  54.7 

11.633 

8 

22  55  12.78 

9.8843 

2  16  10.6 

13.986 

8 

0  48    5.18 

9.3388 

7  45  30.9 

11.673 

9 

22  57  35.78 

9.8836 

2    3  14JJ 

13.948 

9 

0  50  24.89 

9.8383 

7  57    3.5 

11.613 

10 

22  59  58.68 

9.880t 

1  50  17.4 

13J»49 

10 

0  52  44.57 

9.3377 

8    8  32.3 

11040 

11 

23    2  21.47 

9.8790 

1  37  20.3 

19.994 

11 

0  55    4.22 

9.3979 

8  19  57.3 

11.384 

12 

23    4  44.16 

9.8778 

1  24  22.9 

13.997 

12 

0  57  23.83 

2.3967 

8  31  18.4 

11.316 

13 

23    7    6.75 

9.8767 

1  11  25.4 

13.968 

13 

0  59  43.41 

9.3369 

8  42  35.5 

11.359 

14 

23    9  29.24 

9.8740 

0  58  27.9 

13.997 

14 

1    2    2.97 

3.3367 

8  53  48.6 

11.188  . 

15 

23  11  51.63 

3.8734 

0  45  30.5 

13.966 

15 

1    4  22.50 

3.8368 

9    4  57.7 

ii.in 

16 

23  14  13.93 

8.8706 

0  32^33 

13.961 

16 

1    6  42.01 

3.8348 

9  16    2.7 

11UM8 

17 

23  16  36.13 

9.8099 

0  19  36.4 

13.946 

17 

1    9    1.49 

9  27    3.4 

10.977 

18 

23  18  58.24 

9.8877 

S.  0    6  39.8 

134»80 

18 

1  11  20.94 

9.3940 

9  37  59.9 

10.906 

19 

23  21  20.25 

9.8669 

N.  0    6  16.3 

19.980 

19 

1  13  40.37 

9.3987 

9  48  52.0 

10.839 

20 

23  23  42.18 

9.8647 

0  19  11.8 

13.919 

20 

1  15  59.78 

«y.jfflH> 

9  59  39.7 

10.766 

21 

23  26    4.02 

9.8683 

0  32    6.6 

13.907 

21 

1  18  19.17 

3.8980 

10  10  23.0 

10.688 

22 

23  28  25.77 

9.8618 

0  45    0.7 

13.804 

22 

120  38.54 

9JRn6 

10  21    1.7 

10.608  1 

23 

23  30  47.44 

9Ji604 

0  57  54.0 

13.880 

23 

1  22  57.88 

9.3933 

10  31  35.9 

10.639  j 

24 

23  33    9.02 

9.8900 

N.  1  10  46.3 

13.868 

24 

1  25  17.21 

9.S9S0 

N.10  42    5.5 

10.464 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Hoar. 

iHfr. 

forlm. 

Wff. 
forlm. 

Hoar. 

Diff. 
forlm. 

DeolfaMttton. 

IMff. 
forlm. 

SU 

NDAY 

21. 

TUESDAY  23. 

0 

h    m     8 
1  25  17.21 

s 
3.8390 

N.l(f4Sl    5.5 

N 
10.464 

0 

h    m    8 
3  16  25.44 

• 
3.8066 

N.17  irf  4^.1 

N 
5.886 

1 

1  27  36.52 

3.3217 

10  52  30.4 

10.876 

1 

3  18  43.82 

3J060 

17  25  36.1 

6.779 

2 

1  29  55.81 

2J»U 

11    2  50.5 

10.396 

2 

3  21    2.16 

3.8054 

17  31  19.6 

6.673 

3 

1  32  15.08 

3.8310 

11  13    5.8 

10L315 

3 

3  23  20.46 

3.3047 

•17  36  56.7 

6.566 

4 

1  34  34.33 

3.S907 

11  23  16.3 

10.184 

4 

3  25  38.73 

3J041 

17  42  27.4 

5.457 

5 

1  36  53.57 

3.8305 

11  33  21.9 

lojsm 

5 

3  27  56.96 

3.3084 

17  47  51.6 

6JM9 

6 

1  39  12.79 

3.J303 

11  43  22.6 

flu960 

6 

3  30  15.14 

3.8037 

17  53    9.3 

5.341 

7 

1  41  31.99 

3.3199 

11  53  18.2 

9.886 

7 

3  32  33.28 

3.3019 

17  58  20.5 

5.133 

8 

1  43  51.18 

3.8106 

12    3    8.8 

0.800 

8 

3  34  51.37 

3.8013 

18    3  25.2 

5.034 

9 

1  46  10.35 

3.8194 

12  12  54.3 

9.715 

9 

3  37    9.42 

8JS004 

18    8  23.4 

4.916 

10 

1  48  29.51 

3.8193 

12  22  34.6 

0.038 

10 

3  39  27.42 

3.3996 

18  13  15.0 

4.806 

11 

1  50  48.66 

3.8190 

12  32    9.7 

9.541 

11 

3  41  45.37 

3.3987 

18  18    0.1 

4.687 

12 

1  53    7.79 

3JH87 

12  41  39.5 

9.453 

12 

3  44    3.27 

3.3979 

18  22  38.6 

4.688 

13 

1  55  26i)l 

3J)I8a 

12  51    4.0 

9.864 

13 

3  46  21.12 

3.9970 

18  27  10.6 

4.478 

1  14 

1  57  46.01 

3.8183 

13    0  23.2 

9.275 

14 

3  48  38.91 

3.3961 

18  31  36.0 

4JUi9 

15 

2    0    5.10 

3.3180 

13    9  37.0 

9.186 

15 

3  50  56.64 

3.3061 

18  35  54.9 

4.260 

16 

2    2  24.17 

3^1178 

13  18  45.4 

9U)94 

16 

3  53  14.32 

3.3041 

18  40    7.2 

4.151 

17 

2    4  43.23 

3.8170 

13  27  48.3 

9.003 

17 

3  55  31.94 

3.3931 

18  44  12.9 

4.041 

18 

2    7    2.28 

3.8174 

13  36  45.7 

8.910 

18 

3  57  49.49 

3.3031 

18  48  12.1 

8.981 

19 

2    9  21.31 

3J171 

13  45  37.5 

8.817 

19 

4    0    6.98 

9.3910 

19  52    4.7 

3.821 

20 

2  11  40.33 

3.8169 

13  54  23.7 

8.728 

20 

4    2  24.41 

3.3899 

18  55  50.6 

8.711 

21 

2  13  59.34 

3JI167 

14    3    4.2 

8.638 

21 

4    4  41.77 

3.3888 

18  59  29.9 

8JM>1 

22 

2  16  18.33 

3.8166 

14  11  39.1 

8.688 

22 

4    6  59.07 

3.3876 

19    3    2.7 

8.491 

23 

2  18  37.31 
MO 

3.8163 

NDAl 

N.14  20    8.3 
'  22. 

8.488 

23 

4    9  16.29 
WED] 

3.3864 

SHESDi 

N.19    6  28.9 
^Y  24 

8.363 

0 

220  56.27 

3.8160 

N.14  28  31.7 

8.843 

0 

4  11  33.44 

3.3863 

N.19    9  48.5 

8.979 

1 

2  23  15.22 

3.8167 

14  36  49.4 

8.346 

1 

4  13  50.52 

3.3840 

19  13    1.5 

8.163 

2 

2  25  34.15 

3.8164 

14  45    1.2 

8.148 

2 

4  16    7.52 

3.3897 

19  16    7.9 

8U)69 

3 

2  27  53.06 

SJtlftl 

14  53    7.1 

8.060 

3 

4  18  24.44 

3.3814 

19  19    7.7 

3.943 

4 

2  30  11.96 

3.8149 

15    1    7JJ 

7.951 

4 

4  20  41J39 

3.3801 

19  22    0.9 

3.883 

5 

2  32  30.84 

3J»46 

15    9    1.3 

7.853 

5 

4  22  58.06 

3.3787 

19  24  47.5 

3.733 

6 

2  ai  49.71 

3JI143 

15  16  49.5 

7.758 

6 

4  25  14.74 

9.3778 

19  27  27.6 

3.613 

7 

2  37    8.55 

3.8180 

15  24  31.7 

7.668 

7 

4  27  31.33 

3.9768 

19  30    1.1 

3.503 

8 

2  39  27.-i8 

8.8186 

15  32    7.9 

7.553 

8 

4  29  47.84 

3.3744 

19  32  28.0 

3.894 

9 

2  41  46.19 

3.8188 

15  39  38.0 

7.459 

9 

4  32    4.26 

3.3790 

19  34  48.4 

3.985 

10 

2  44    4.98 

3.3180 

15  47    2.1 

7.860 

10 

.  4  34  20.59 

3.3718 

19  37    2J2 

3.175 

11 

2  46  23.75 

3.8137 

15  54  20.0 

7.347 

11 

4  36  36.82 

3.9607 

19  39    9.4 

34)66 

12 

2  48  42.50 

3.8133 

16    1  31.8 

7.145 

12 

4  38  52.96 

3.9663 

19  41  10.1 

I  Ml 

13 

2  51    ISSl 

3JI118 

16    8  37.4 

7.042 

13 

4  41    9.00 

3.9666 

19  43    4.-3 

1.848 

14 

2  53  19.92 

3.3116 

16  15  36.9 

6.989 

14 

4  43  24.95 

3.3649 

19  44  51.9 

1.789 

15 

2  55  38.60 

3.3111 

16  22  30.1 

6.835 

15 

4  45  40.79 

3.3683 

19  46  33.0 

1.681 

16 

2  57  57.25 

3.8107 

16  29  17.1 

6.781 

16 

4  47  66.53 

3.9616 

19  48    7.6 

1.598 

17 

3    0  15.88 

3.8103 

16  35  57.8 

6.637 

17 

4  50  12.17 

9.3508 

19  49  35.7 

1.415 

18 

3    2  34.48 

3.8097 

16  42  32.3 

6.693 

18 

4  52  27.70 

9.3680 

19  50  57.4 

1JI07 

19 

3    4  53.05 

3.8003 

16  49    0.5 

6.417 

19 

4  54  43.12 

9J2663 

19  52  12.6 

1.199 

20 

3    7  11.^ 

3.8067 

16  55  22.3 

6.811 

20 

4  56  58.44 

9.9648 

19  53  21.3 

1.091 

21 

3    9  30.10 

3.3063 

17    1  37.8 

6.906 

21 

4  59  13.64 

9.9534 

19  54  23.6 

0.964 

22 

3  11  48.58 

3.80T7 

17    7  46.9 

6.099 

22 

5    1  28.73 

9.9606 

19  55  19.4 

0.877 

23 

3  14    7.03 

3J073 

17  13  49.7 

6.993 

23 

5    3  43.70 

9.9486 

19  56    8.8 

0.770 

24 

3  16  2.5.44 

3.3066 

N.17  19  46.1 

5.886 

24 

5    5  58.55 

9.9466 

N.19  56  51.8 

0.663 

18 
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GREENWICH  MEAN  TIME, 

THU  MOON'S  mOHT  ABCENSIOlf  AND  PBCUNATION. 

Hour. 

Bight  iMMkm. 

Diff. 
tatlm. 

imbmfioiK 

■ 

DIff. 
forlm. 

Hoar. 

RlfhtAM«»«igii. 

Wff. 
ferlm. 

Ibrlm. 

THURSDAY  25. 

SATURDAY  27, 

0 

h     m      s 
5    5  58.55 

ai4w'N.19°  5^5^.8 

0.668 

0 

b     m      1 
6  51     1.40 

■ 

9.1999 

N.18  38  2^.9 

• 
44)U 

1 

5    8  13.29 

%M4» 

19  57  28.4 

0,667 

1 

6  53    8.64 

9.1199 

18  28  25.5 

4.100 

3 

5  10  27.90 

3.943* 

19  57  58.7 

0,461 

2 

6  55  15.70 

9.1149 

18  24  ia9 

4.186 

3 

5  12  42.39 

9.9404 

19  58  22.6 

0^84^ 

3 

6  57  22.56 

9.1181 

18  20    3.2 

4.9T0 

4 

5  14  56.75 

9.9868 

19  58  40.1 

0.380 

4 

6  59  29JW 

9.110t 

18  15  44.5 

4,3&4 

5 

5  17  10.99 

%3m 

19  58  51.3 

0,134 

5 

7    1  35.79 

9.1071 

18  11  20.7 

4,437 

6 

5  19  25.10 

9.984a 

19  58  56.2 

0,099 

6 

7    3  42.12 

9.1041 

18    6  52.0 

4.590 

7 

5  21  39.08 

9.981S 

19  58  54.8 

0.075 

7 

7    5  48.27 

9.1010 

18    2  18.3 

4p6Q3 

6 

5  23  52.92 

9.99M 

19  58  47.2 

0.179 

6 

7    7  54.24 

94)966 

17  57  39.6 

4,606 

9 

5  26    6.63 

9.99T4 

19  58  33.3 

0,968 

9 

7  10    0.03 

%xm» 

17  52  56.0 

A,'m 

10 

5  28  20.21 

9.99A9 

19  58  13.2 

0,867 

10 

7  12    5.63 

9.0019 

17  48    7.6 

AJM1 

11 

5  30  33.65 

9.9999 

19  57  46.8 

0,401 

11 

7  14  11.05 

%JOB» 

17  43  14.4 

4.997 

12 

5  32  46.96 

9390* 

19  57  14.3 

0*594 

12 

7  16  16.29 

9U)656 

17  38  16.4 

54)06 

13 

5  35    0.12 

9^189 

19  56  35.6 

0,696 

13 

7  18  21.34 

9.0697 

17  33  13.7 

54)66   ' 

14 

5  37  13.14 

9.91ftS 

19  55  50.8 

0.796 

14 

7  20  26.21 

9,0791 

17  28    6.2 

6,164 

15 

5  39  26.01 

9.9188 

19  54  59.8 

0.900 

15 

7  22  30.90 

9,0766 

17  22  54.0 

5,9«9 

16 

5  41  38.74 

9.9189 

19  54    2.8 

1,001 

16 

7  24  35.40 

%ffn» 

17  17  37J^ 

5,319 

17 

5  43  51.32 

9.9064 

19  52  59.7 

1.109 

17 

7  26  39.72 

9U)766 

17  12  15.8 

5,396  ' 

18 

5  46    3.75 

9.980D 

19  51  50.5 

1,908 

16 

7  28  43.86 

941676 

17    6  49.8 

6.471 

19 

5  48  16.04 

9.90M 

19  50  35.3 

1.804 

19 

7  30  47.82 

9,0644 

17    1  19.3 

5.547 

20 

5  50  28.17 

9.901D 

19  49  14.0 

1,404 

20 

7  32  51.59 

%MH 

16  55  44i$ 

54tt9 

21 

5  52  40.15 

9.1964 

19  47  46.8 

1,506 

21 

7  34  55.18 

ftM6» 

16  50    4.7 

6,696 

22 

5  54  51.98 

9.1088 

19  46  13.6 

1.608 

22 

7  36  58.59 

94M68 

16  44  20.7 

6.769 

23 

6  57    3.65 
FR 

%}m  N.19  44  344 
IDAT  26, 

1,709 

23 

7  39    1.82 
SU 

NDAT 

N.16  38  32.4 
28. 

6,64» 

0 

5  59  15.16 

9.1006  N.19  42  49.4 

1306 

0 

7  41    4.86 

9.0499 

N,16  32  39.7 

6,914 

1 

6    1  26.51 

9.1679 

19  40  58.5 

1,807 

1 

7  43    7.72 

94)462 

16  26  42.7 

54H6 

2 

6    3  37.71 

9.1888 

19  39    1.7 

1,995 

2 

7  45  10.41 

94M89 

16  20  41.4 

64)57 

3 

6    5  48.75 

9.1826 

19  36  59.1 

3U)99 

3 

7  47  12.92 

94M09 

16  14  35.8 

6.198 

4 

6    7  59.62 

9.1799 

19  34  50.7 

9,186 

4 

7  49  15.24 

94M79 

16    8  26.0 

6.196 

5 

6  10  10.33 

9.1771 

19  32  38.5 

9.S64 

5 

7  51  17.38 

94)649 

16    2  12.0 

6.9«7 

6 

6  12  20.87 

9.1744 

19  30  16.6 

9.879 

6 

7  53  19.35 

9,0613 

15  55  53.9 

6,336 

7 

6  14  31.25 

9.1714 

19  27  51.0 

9,474 

7 

7  55  21.14 

9.0968 

15  49  31.7 

6U09 

8 

6  16  41.46 

9.1666 

19  25  19.7 

9.569 

8 

7  57  22.75 

9,0954 

15  43    5.5 

6U70 

9 

6  18  51.50 

9.1666 

19  22  42.7 

9.668 

9 

7  59  24.19 

9.0936 

15  36  35.2 

6,6»7  1 

10 

6  21     1.38 

9.1689 

19  20    0.1 

9.757 

10 

8    1  25.45 

9.0196 

15  30    1.0 

64M 

11 

6  23  11.09 

9.1608 

19  17  11.8 

9,851 

11 

8    3  26.54 

94)167 

15  23  22.8 

6,670 

12 

6  25  20.62 

9.1678 

19  14  18.0 

9,943 

12 

8    5  27.45 

94)137 

15  16  40.6 

6,736 

13 

6  27  29.98 

9.1546 

19  11  18.7 

3.035 

13 

8    7  28.19 

9.0106 

15    9  54.6 

6,799 

14 

6  29  39.17 

9.1617 

19    8  13.8 

3,196 

14 

8    9  28.75 

9.0079 

15    3    4.7 

«J668 

15 

6  31  48.19 

9.1468 

19    5    3.5 

3.217 

15 

8  11  29.14 

94)061 

14  56  11.0 

6.996 

16 

6  33  57.03 

9.1450 

19    1  47.7 

3,308 

16 

8  13  29.36 

9.0093 

14  49  13.6 

64M8 

17 

6  36    5.70 

9.1480 

18  58  26.5 

8,398 

17 

8  15  29.42 

1.9095 

14  42  12.4 

74)60 

18 

6  38  14.19 

9.1401 

18  54  50.9 

3,488 

18 

8  17  29.30 

1.9966 

14  35    7.6 

7.111 

19 

6  40  22-50 

9.1871 

18  51  27.9 

3,577 

19 

8  19  29.01 

1.9938 

14  27  50.1 

7.179 

20 

6  42  30.64 

9.1849 

18  47  50.6 

3,665 

20 

8  21  28.56 

1.9910 

14  20  46.9 

7J339 

21 

6  44  38.60 

9.1819 

18  44    8.0 

3,756 

21 

8  23  27i)4 

1.9883 

14  13  31SI 

7.999 

22 

6  46  46.88 

9.1969 

18  40  20.2 

8,840 

22 

8  25  27.16 

1.0665 

14    6  11.9 

7.350 

23 

6  48  53.08 

9.1959 

18  36  27.1 

8.99T 

23 

8  27  26.21 

1J9B98 

13  58  49.1 

7.406 

24 

6  51    1.40 

9.1999  N.18  32  28.91 

4.014 

24 

8  29  25.10 

1.9S01 

N.13  5122.9 

7.466 

XII- 
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GREENWICH 

MEAN  TIME, 

THE  MOON'S  RIGHT 

ASCENglON  AND  DECLINATION. 

Mmu. 

Bight  AffMHkm. 

fSorlm. 

Diff. 
forlm. 

Hour. 

Diff. 
forlm. 

DeeUnatkm. 

Diff. 
Ibrlm. 

MO 

NDAl 

'  29. 

WEDNESDAY  31. 

0 

h    ni     i 

8  29  25.10 

■ 

tMOl 

N.l3  5^25f.9 

7.465 

0 

ta    m     • 
10    1  48.42 

6 
1.8808 

N.  ^  5^  4^.8 

If 
0.486 

1 

8  31  23.83 

1.977ft 

13  43  53.2 

7.999 

1 

10    3  41.20 

1.8790 

6  49  15.8 

0.913 

9 

8  33  22.40 

1.9748 

13  36  20.2 

7.678 

2 

10    5  33.90 

1.8777 

6  39  44.2 

0.980 

3 

8  35  20.81 

1.97^ 

13  28  43.8 

7.684 

3 

10    7  26.52 

1.8764 

6  30  11.1 

0.969 

4 

8  37  19.06 

1.9009 

13  21    4.1 

7.660 

4 

10    9  19.07 

1.8799 

6  20  36.4 

9.690 

5 

8  39  17.15 

1.9660 

13  13  21.1 

7.743 

5 

10  11  11.54 

1.8740 

6  11    0.3 

0.614 

6 

8  41  15.09 

t.9643 

13    5  34.9 

7.797 

6 

10  13    3.95 

1.8798 

6    1  22.7 

0.688 

7 

8  43  12.87 

141617 

12  57  45.4 

7.891 

7 

10  14  56.29 

1.8717 

5  51  43.7 

0.661 

'    8 

8  45  10.50 

j.9d0» 

12  49  52.8 

7.008 

8 

10  16  48.56 

M707 

5  42    3.4 

0.683 

9 

8  47    7.98 

1.06C7 

12  41  57.0 

7.049 

9 

10  18  40.77 

1.8687 

5  32  21.7 

8.709 

10 

8  49    5.31 

1.9949 

12  33  58.2 

8.006 

10 

10  20  32^92 

1.8667 

5  22  38.8 

0.796 

11 

8  51    2.49 

1.0917 

12  25  56.3 

8j096 

11 

10  22  25.01 

1.8677 

5  12  54.6 

0.747 

12 

8  52  59.52 

1.9403 

12  17  51.5 

8.106 

12 

10  24  17.05 

k8668 

5    3    9.1 

0.767 

13 

8  54  56.41 

IJMOO 

12    9  43.7 

8.199 

13 

10  26    9.08 

1.8690 

4  58  22.4 

0.787 

14 

8  56  53.15 

1.9449 

12    1  32.9 

8.904 

14 

10  28    0.96 

1.8660 

4  43  34.6 

0.806 

15 

8  58  49.75 

1.04« 

11  53  19.2 

8.969 

15 

10  29  52.83 

1^8649 

4  33  45.7 

0i694 

16 

9    0  46.21 

1.9390 

11  45    2.6 

8L800 

16 

10  31  44.66 

1.8634 

4  23  55.7 

0.841 

17 

9    2  42.53 

1.0376 

11  36  43.2 

6.347 

17 

10  33  3a44 

1.8697 

4  14    47 

0.896 

18 

9    4  38.71 

1.98M 

11  28  21.0 

8.803 

18 

10  35  28.18 

1.8690 

4    4  12.7 

0.879 

19 

9    6  34.75 

1.93» 

11  19  56.1 

8.488 

19 

10  37  19.88 

1.8613 

3  54  19.7 

0.881 

20 

9    8  30.66 

1.9307 

11  11  28.4 

8.483 

20 

10  89  11.54 

1^8607 

3  44  25.8 

0.006 

21 

9  10  26.44 

1.9989 

11    2  58.1 

8.997 

21 

10  41   ai6 

1.8601 

3  34  31.0 

0.990 

22 

9  12  22.08 

1.9960 

10  54  25.1 

8.670 

22 

10  42  54.75 

l»8d06 

3  24  35.4 

0.984 

23 

9  14  17.59 

1.9949 

N.10  45  49.6 

8J613 

23 

10  44  46.31 

k860l 

N.  3  14  38.9 

9.947 

TUJ 

ESDA1 

r  30. 

THURSDAY 

\  SEPTEMBEB   1.         j 

0 

1 
2 

9  16  12.98 
9  18    8JJ4 
9  20    3.37 

1.9290 

N.iO  37  11.5 
10  26  30.8 
10  19  47.7 

8.696' 

0 

1    10  46  37.84 

1      r.8986 

1^.  3    4  41.7^1    0.060 

1.9109 
1.9178 

8.688 
8.739 

3 

9  21  58^38 

1.9168 

10  11    2.1 

8.T79 

4 

9  23  53.27 

1.9188 

K)    2  14.2 

8.819 

5 

9  25  48.04 

1.9118 

9  53  23.9 

8.858 

PHASES 

6f  T 

SE  moon; 

6 

9  27  42.69 

1.9008 

9  44  31.2 

8.807 

7 

9  29  37.22 

1.0670 

9  35  36.2 

8.036 

.  -  . » 

.. .  ^ 

_^  _ _ , 

8 

9  31  31.64 

1.0060 

9  26  38^9 

8J)73 

9 

9  33  25.95 

1.9049 

9  17  39.4 

0.810 

d        h       ^ 

2      2    33.4 

10 

9  35  20.15 

1.9094 

9    8  37.7 

9U)46 

#  New  Modi 

I,    .  . 

11 
12 

9  37  14.24 
9^    8.22 

1.9006 
1.8080 

8  59  38.9 
8  50  28.0 

0.661 
9.116 

^  First  Qufti 
0  FuU  Moon 

tcr,  .    . 
,  .    .    . 

10      5    57.1 
17      1    36.5 
23    18      4.3f 

13 

9  41    2.10 

1.8079 

8  41  20.0 

0.MO 

(T  Last  Quar 

tOT,   .      . 

14 

9  42  55.88 

1.8099 

8  32  10.0 

0.164 

#  New  Mooi 

1,        .      . 

31    18      7.& 

15 
16 

9  44  49.55 
9  46  43.13 

1.8038 
1.8099 

8  22  58.0 
8  13  44.0 

0.91T 
0.949 

ir 

9  4iB  36.61 

1.8006 

8    4  28.1 

0.981 

d      i 

18 

9  50  30.00 

1.8800 

7  55  10.3 

0.811^ 

<t  Apogee, 
<t  Perigee, 

•      . 

.  .    4    ai 

19 

9  52  23.29 

1.8674 

7  45  50.6 

M4:j 

... 

.    .    17    10.1 

20 

9  54  16.49 

1.8899 

7  36  29.1 

0.373 

<C  Apogee, 

• 

.    .    81    11^^ 

21 

9  56    9.60 

1.8844 

7  27    5.9 

0.403 

22 

9  58    2.62 

1.8830 

7  17  40.9 

0.481 

23 

9  59  56.56 

1.8817 

7    8  14.2 

0^460 

24 

10    1  48.42 

1.8803 

N.  6  58  45.8 

0.486 

1 
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AUGUST, 

1864. 

XIII- 

GREENWICH  MEAN 

riMTK. 

LUNAR  DISTANCES. 

4 

Ster'i  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

mnd 

Noon. 

of 

TTTh. 

of 

VJh. 

of 

IXh.  - 

of 

Position. 

Biff. 

Piff. 

Diff. 

Sift 

SXJN 

W. 

2f  15'    ^ 

S5S7 

22°  34*1^' 

8556 

23°  53' 3^ 

8546 

25°  13'  1(5 

3596 

Saturn 

E. 

41    1    6 

8143 

39  33  48 

8147 

38    6  35 

8150 

36  39  26 

8154 

Spica 

E. 

48  54  25 

3077 

47  25  47 

8078 

45  57  ]0 

8078 

44  28  34 

3079 

Jupiter 

E. 

75  27  47 

8098 

73  59  35 

8101 

72  31  25 

8101 

71    3  17 

3103 

Antares 

E. 

94  26  45 

810ft 

92  58  41 

8106 

91  30  39 

8107 

90    2  38 

3106 

5 

Sun 

W. 

31  53    2 

8606 

33  13  19 

8603 

34  33  41 

8497 

35  54    9 

3493 

Saturn 

E. 

29  24  56 

8178 

27  58  20 

8183 

26  31  51 

8190 

25    5  30 

3198 

Spica 

E. 

37    5  42 

8079 

35  37    7 

3078 

34    8  31 

8078 

32  39  54 

3077 

Jupiter 

E. 

63  42  46 

8108 

62  14  40 

8103 
8108 

60  46  33 

8101 

59  18  25 

3100 

Antares 

E. 

82  42  42 

8109 

81  14  43 

79  46  43 

8108 

78  18  43 

8106 

6 

Sun 

W. 

42  37  45 

8409 

43  58  44 

8463 

45  19  49 

8469 

46  40  59 

3463   ' 

Spica 

E. 

25  16  19 

8065 

23  47  27 

8063 

22  18  31 

8059 

20  49  31 

3055 

Jupiter 

E. 

51  57  15 

8090 

50  28  53 

8087 

49    0  27 

8083 

47  31  56 

3079 

Antares 

E. 

70  58  16 

8096 

69  30    4 

8095 

68    1  48 

8093 

66  33  29 

3090 

7 

Sun 

W. 

53  28  32 

8431 

54  50  25 

8414 

56  12  26 

8407 

57  34  35 

3399 

Jupiter 

E. 

40    8    9 

8006 

38  39    5 

8050 

37    9  54 

8044 

35  40  36 

8038 

Antares 

E. 

59  10  55 

8070 

57  42    9 

8066 

56  13  18 

8061 

54  44  21 

8056 

a  Aqui1» 

E. 

109  55  47 

8498 

108  35  15 

8479 

107  14  27 

8465 

105  53  24 

3453 

• 

8 

Sun 

W. 

64  27  45 

8868 

65  50  55 

8343 

67  14  17 

8883 

68  37  51 

8331 

Jupiter 

E. 

28  11  53 

3998 

26  41  38 

3989 

25  11  12 

3981 

23  40  35 

3970 

Antares 

E. 

47  17  58 

8038 

45  48  20 

8033 

44  18  35 

8016 

42  48  42 

8009 

E. 

99    4  29 

8889 

97  42    0 

8377 

96  19  17 

8365 

94  56  21 

3359 

9 

Sun 

W. 

75  39    2 

8360 

77    4    0 

3347 

78  29  13 

8384 

79  54  42 

3390 

Saturn 

W. 

19    8  29 

8067 

20  37  31 

8037 

22    7  10 

8000 

23  37  23 

2976 

Spica 

W. 

10  49  33 

3889 

12  22    5 

3878 

13  54  52 

3866 

15  27  55 

3853   < 

Antares 

E 

35  17  25 

3961 

33  46  49 

3977 

32  16    7 

3973 

30  45  21 

3973  , 

a  Aquil» 

E. 

87  58  19 

8397 

86  34    4 

8386 

85    9  36 

8376 

83  44  56 

3965 

10 

Sun 

W. 

87    6  31 

8143 

88  33  48 

8137 

90    1  25 

8110 

91  29  22 

3098 

Saturn 

W. 

3]  15  48 

3867 

32  48  49 

3848 

34  22  15 

3838 

35  56    7 

9600 

Spica 

W. 

23  17  31 

3783 

24  52  22 

3767 

26  27  33 

3753 

28    3    4 

9736 

a  Aquilse 

E. 

76  38  37 

8316 

75  12  47 

8308 

73  46  47 

8300 

72  20  38 

3193    1 

Fomalhaut 

E. 

105  42  59 

8378 

104  18  22 

8357 

102  53  20 

8336 

101  27  53 

3314 

11 

Sun 

W. 

98  54  27 

8004 

100  24  35 

3986 

101  55    6 

3967 

103  26    0 

2948    ' 

Saturn 

W. 

43  51  38 

3713 

45  28    0 

3694 

47    4  48 

3675 

48  42    1 

9656   , 

Spica 

W. 

36    6    1 

3653 

37  43  44 

3636 

39  21  50 

3618 

41    0  20 

3601    1 

Jupiter 
a  AquilaB 

W. 

9    3  44 

3683 

10  40  47 

3664 

12  18  15 

3646 

13  56    7 

30S9 

E. 

65    7  50 

8164 

63  40  58 

8163 

62  14    3 

8161 

60  47    7 

3160 

Fomalhaut 

E. 

94  14  27 

8114 

92  46  35 

8097 

91  18  21 

8078 

89  49  44 

8C60  j 

a  Pegasi 

E. 

111  49    8 

3887 

110  15  28 

3816 

108  41  21 

3795 

107    6  46 

9774 

12 

.Sun 

W. 

111    6  36 

3851 

112  39  58 

3831 

114  13  45 

3811 

115  47  58 

9799 

Saturn 

W. 

56  54  41 

3659 

58  34  a3 

3540 

60  14  51 

3530 

61  55  37 

95C0 

Spica 

W. 

49  19    0 

3510 

51    0    0 

3490 

52  41  27 

3473 

54  23  20 

9453 

Jupiter 
a  AquilaB 

W. 

22  11  39 

3636 

23  52    2 

3617 

25  32  51 

3499 

27  14    6 

9480 

E. 

53  33    6 

8189 

52    6  44 

8303 

50  40  37 

8319 

49  14  50 

S940 

Fomalhaut 

E. 

82  21  25 

3979 

80  50  46 

3965 

79  19  50 

3953 

77  48  37 

2939 

a  Pegasi 

E. 

99    7    4 

3673 

97  29  40 

3653 

95  52    2 

3633 

94  13  51 

9613 

'w^m^- 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

1    4 

Bter'iNMi 
mud 

M 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVlUh. 

P.L. 
of 

XXPl 

P.L.    I 

or 

Position. 

. 

Mflf.. 

DUL. 

Diff. 
8916 

BUT., 

Sun 

w. 

26°32'5l 

S»» 

27°  52' 4^ 

8938 

29°12'4« 

30°32'5l' 

3913 

Satam 

E. 

35  12  22 

8156 

33  45  22 

8163 

32  18  28 

8167 

30  51  39 

8173 

Spica 

E. 

42  59  59 

8060 

41  31  25 

8080 

40    2  51 

8080 

38  34  17 

8079 

Jupiter 

E 

69  35  10 

8103 

68    7    3 

8103 

66  38  57 

8103 

65  10  51 

8104 

Antares 

E. 

88  34  38 

8109 

87    639 

8100 

85  38  40 

8109 

84  10  41 

8109 

1     5 

Sun 

W. 

37  14  42 

8488 

38  35  20 

8488 

39  56    3 

8479 

41  16  51 

8473 

1 

Saturn 

E. 

23  39  19 

8909 

22  13  21 

8391 

20  47  37 

8936 

19  22  10 

8995 

Spica 

E. 

31  11  16 

8076 

29  42  36 

8073 

28  13  53 

8070 

26  45    7 

3069 

Jupiter 

E. 

57  50  15 

8090 

56  22    4 

8096 

54  53  50 

3099 

53  25  34 

8093 

Antares 

E. 

76  50  41 

8105 

75  22  38 

8104 

73  54  33 

8103 

72  26  26 

8100 

6 

Sun 

W. 

48    2  16 

8447 

49  23  39 

8441 

50  45    9 

8434 

52    6  47 

3498 

Spica 

E. 

19  20  26 

80A1 

17  51  16 

8047! 

16  22    1 
43    5  57 

8043 

14  52  40 

3036 

Jupiter 

E. 

46    3  21 

8076 

44  34  42 

8071 

8066 

41  37    6 

3061 

Antares 

E. 

65    5    7 

8087 

63  36  41 

8083 

62    8  10 

8079 

60  39  85 

8079 

■    7 

Sun 

W. 

58  56  53 

8301 

60  19  20 

8381 

61  41  58 

8373 

63    4  46 

8863 

Jupiter 

E. 

34  11  10 

8030 

32  41  35 

8093^ 

31  11  51 

8019 

29  41  57 

,3007 

Antares 

E. 

53  15  18 

8051 

51  46    8 

8046 

50  16  52 

8040 

48  47  29 

3084 

a  AqniliB 

E. 

104  32    6 

8488 

103  10  33 

8496 

101  48  46 

8413 

100  26  44 

8401 

'    8 

Sun 

W. 

70    138 

8310 

71  25  38 

8398 

72  49  52 

8386 1 

74  14  20 

.      8974 

Jupiter 

E. 

22    9  45 

3061 

20  38  43 

3950 

19    7  28 

3930 

17  35  59 

99:9 

Antares 

E. 

41  18  41 

8004 

39  48  33 

3998 

38  18  18 

3993 

36  47  55 

9966 

a  AquilsB 

E. 

93  33  11 

8843 

92    9  48 

8830 

90  46  11 

8319 

89  22  22 

8307 

9 

Sun 

W. 

81  20  28 

8304 

82  46  32 

8190 

84  12  53 

8174 

85  39  33 

8159 

1 

Saturn 

W. 

25    8    7 

3951 

26  39  21 

3939 

28  11    3 

3908 

29  43  12 

3887 

Spica 

W. 

17    1  15 

9839 

18  34  52 

3836 

20    8  46 

3811 

21  42  59 

3797 

1 

iuitares 

E 

29  14  33 

3970 

27  43  43 

3970 

26  12  53 

9974 

24  42    8 

3961 

a  Aquil89 

E. 

8220    4 

8355 

80  55    0 

8349 

79  29  44 

8339 

78    4  16 

8339 

10 

Sun 

W. 

92  57  40 

8076 

94  26  19 

8099 

95  55  19 

8040 

97  24  42 

8033 

Saturn 

W. 

37  30  23 

3790 

39    5    4 

3771 

40  40  10 

9791 

42  15  42 

3783 

Spica 

W. 

29  38  56 

3790 

31  15    9 

3704 

32  51  44 

3687 

34  28  41 

3670 

a  Aquil» 

E. 

70  54  20 

8189 

69  27  53 

8178 

68    1  18 

3178 

66  34  37 

8168 

Fomalhant 

E. 

100    2    0 

8198 

98  35  43 

8178 

97    9    1 

8193 

95  41  56 

8133 

1   ^^ 

Sun 

W, 

104  57  18 

3939 

106  29    0 

3909 

108    1    7 

3890 

109  33  39 

3870 

Saturn 

W. 

50  19  40 

3696 

51  57  46 

3617 

53  36  18 

3998 

55  15  16 

3978 

' 

Spica 

W. 

42  39  14 

3963 

44  18  33 

3964 

45  58  17 

3946 

47  38  26 

3928 

Jupiter 
a  AquilflB 

W. 

15  34  23 

3610 

17  13    4 

3999 

18  52  10 

3973 

20  31  42 

3999 

E. 

59  20  10 

8163 

57  53  15 

8166 

56  26  25 

8171 

54  59  41 

8178  ' 

Fomalhaat 

E. 

88  20  46 

8048 

86  51  26 

8036 

85  21  45 

8010 

83  51  45 

3994  1 

aPegasi 

E. 

105  31  44 

3798 

103  56  15 

fnzs 

102  20  19 

3713 

100  43  55 

1 
9693 

12 

Sun 

W. 

117  22  37 

3773 

118  57  41 

3798 

120  33  11 

3733 

122    9    8 

9718 

Saturn 

w. 

63  36  50 

3481 

65  18  30 

3461 

67    038 

3443 

68  43  13 

3433 

Spica 

w. 

56    5  40 

3438 

57  48  27 

3419 

59  31  40 

3396 

61  15  20 

3378  1 

Jupiter 
a  AquilflB 

w. 

28  55  48 

3461 

30  37  56 

3443 

32  20  31 

3438 

34    3  33 

3404   i 

E. 

47  49  28 

8969 

46  24  36 

8399 

45    0  19 

3383 

43  36  44 

8879 

Fomalhaut 

E. 

76  17    8 

3997 

74  45  24 

3916 

73  13  26 

3907 

71  41  16 

3898 

aPegasi 

E. 

92  35  13 

3998 

90  56    9 

3974 

89  16  39 

3996 

87  36  44 

3988 

i 
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XV. 


GREENWICH  MEAN  ' 

TIME. 

LUNAB  DISTANCES.                                                             | 

star's  NaoM 

P.L. 

P.L. 

P.L. 

. 

P.L. 

•Dd 

Neon. 

or 

npfc 

•f 

VI^ 

Of 

iXh. 

t€ 

Position. 

MB. 

Dttr. 

nff. 

vm. 

13 

Saturn    . 

W. 

70  odd 

MOt 

72°   rf  4^ 

99B5 

73°53'4!S! 

9866 

75°  38'    S 

9M7 

Spicn 

W. 

msGfrr 

fl»0 

64  44    1 

9940 

66  29    3 

9899 

68  14  29 

9304  ' 

Jupiter 

w. 

35  47    2 

SSSff 

37  30  58 

9M7 

39  15  20 

9346 

41    0    9 

3331 

Antares 

w. 

18  36  20 

9999 

20  14  22 

95n 

21  53  48 

9525 

23  34  26 

9480 

a  AquilaB 

E. 

42  13  50 

U76 

40  52  12 

9487 

39  31  33 

8557 

38  12  12 

8641 

Fomalhaut 

£. 

70    8  55 

9601 

68  36  25 

9686 

67    3  48 

9883 

65  31    6 

9860 

a  Pegasi 

E. 

85  56  23 

3590 

84  15  37 

9509 

82  34  27 

9405 

80  52  53 

9468 

14 

Saturn 

W. 

84  26  46 

9966 

86  13  48 

9941 

88    1  15 

9935 

89  49    6 

9908 

Spica 

W. 

77    823 

9916 

78  56  27 

9199 

80  44  56 

9189 

82  33  50 

9167  1 

Jupiter 

W. 

49  50  47 

9949 

51  38  12 

9995 

53  26    2 

9909 

55  14  16 

9199 

Antares 

W. 

32  11  23 

9S15 

33  57    0 

9989 

35  43  15 

9966 

37  30    5 

990 

Fomalhaut 

E. 

57  47  41 

9900 

56  15  22 

9913 

54  43  20 

9930 

53  11  39 

9900 

a  Pegasi 

E. 

72  19  25 

9394 

70  35  41 

9861 

68  51  39 

9970 

67    7  21 

9350 

15 

Spica 

W. 

91  44    8 

9094 

93  35  17 

9081 

95  26  46 

9068 

97  16  35 

9056 

Jupiter 

W. 

64  21  16 

9190 

66  11  45 

9107 

68    234 

9094 

69  53  42 

9089 

Antares 

W. 

4632    4 

9147 

48  21  51 

9189 

50  12    2 

9116 

52    2  36 

9109 

1 

Fomalhaut 

E. 

45  41  44 

S1S4 

44  14  16 

9194 

42  48    0 

8364 

41  23    6 

3345 

a  Pegasi 

E. 

56  22  25 

9999 

56  36  57 

9919 

54  51  25 

9817 

53    5  51 

9318 : 

a  Anetis 

E. 

101  11    4 

9U8 

99  21  25 

9180 

97  31  25 

9136 

9&41    5 

9114  ; 

16 

Jupiter 

W. 

79  13  40 

908B 

81    6  23 

9090 

82  59  19 

9017 

84  52  2^ 

9011 

Antares 

W. 

61  20  31 

9049 

63  12  58 

9034 

65    539 

9026 

66  58  33 

9019  I 

aPe^ 
a  Ancds 

E, 

44  19  25 

9900 

42  34  53 

9879 

40  50  47 

9409 

39    7  14 

9430 

E. 

8625    8 

9064 

84  33  13 

9056 

82  41    6 

9050 

80  48  49 

90U 

Mars 

E. 

106  14  21 

9175 

104  25  16 

9167 

102  35  58 

9156 

100  46  27 

9151 

Aklebaran 

E. 

119  38    6 

9016 

117  44  57 

900T 

115  51  34 

9000 

113  57  59 

1993 : 

17 

Jupiter 

W. 

94  20    7 

1991 

96  13  56 

19B9 

98    7  47 

1988 

100    1  40 

1988 

Antares. 

W. 

76  25  27 

1995 

78  19    9 

1998 

80  13  55 

'     1991 

82    6  43 

1991  1 

a  AqjnilflB 
a  Arietis 

W. 

33  15  53 

9693 

34  38  47 

8599 

35  58  39 

8887' 

37  15  10 

8965 

E. 

71  25  38 

9029 

69  32  49 

9029 

67  40    0 

9030 

65  47  12 

9039 

Mar» 

E. 

91  36  42 

9180 

89  46  28 

9198 

87  56  11 

9196 

86    553 

9196 

AldeUraik 

E. 

104  27  51 

1979 

109  33  32 

1970 

100  39  10 

1969 

98  44  47 

1968 

18 

Antares 

W. 

91  35  24 

9009 

98  28  55 

9007 

95  23  19 

9019 

97  15  85 

9019 

a  Acj^uilse 

a  Anetis 

W. 

44  38    1 

9904 

46  11    6 

9619 

47  45  17 

9769 

49  20  26 

3731 

E. 

56  24  32 

9058 

54  32  28 

9067 

52  40  38 

9077 

50  49    4 

9088 

Mars 

E. 

76  54  34 

9197 

75    4  31 

9141 

73  14  35 

9147 

71  24  48 

9153 

AldeUrftA 

E. 

89  13  10 

1979 

87  19    3 

1064 

85  25    3 

1969 

83  31  13 

1996 

19 

a  Aquil0 

W. 

57  26  29 

9019 

59    5    6 

9601 

60  44    0 

9599 

62  23    6 

>      9065 

Fomalhaut 

W. 

33    8    0 

4116 

34  17  46 

8838 

35  30  37 

8769 

36  46  11 

9634 

a  Arietis 

E. 

41  36  18 

9169 

39  47    3 

9190 

37  58  20 

9914 

36  10  14 

9941 

Ma»t 

E. 

62  18  32 

9195 

60  29  57 

9905 

58  41  37 

9916 

56  53  34 

9929 

Aldebaran 

E. 

74    4  45 

9087 

72  12    9 

9048 

70  19  49 

9059 

68  27  46 

9071 

PoUux 

E. 

116  17  40 

9196 

114  27  36 

9149 

113  37  43 

9l5f 

110  48    0 

11149 

do 

a  Aquilas 

W. 

70  39  56 

9068 

72  19  14 

9888 

73  58  25 

9596 

75  37  36 

9004 

Fomalhaut 

W. 

43  34  32 

9901 

45    0  40 

8148 

46  27  51 

9104 

47  55  50 

8065 

d  Pegasi 

W. 

23  55  56 

9974 

25  26  38 

8149 

26  47  57 

3087 

28  17  34 

9964 

Mars 

E. 

47  57  58 

9996 

46  11  52 

9310 

44  26    7 

9896 

42  40  45 

9849 

Aldebaran 

E. 

59  12  21 

9137 

57  22  19 

9159 

55  32  39 

9167 

53  43  33 

9188 

Pollux 

E. 

101  43  16 

9316 

99  55  13 

9230 

98    730 

9945 

9630    9 

ssao 

r 
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GBSENWICH  MEAN  TIME. 

JMJSA&  VIBTASCRS. 

H 

Bter'a  Nan 

le 

P.L. 

P.L. 

P.L. 

Vh- 

pJSl. 

Midnight 

•f 

DUL 

XY^ 

•r 
Wfl. 

XVUPv 

DIff. 
9909 

XXPi. 

Of 

13 

Satum 

w. 

7/22'5# 

nn 

79°   8'  1& 

98il 

eosdsS 

82°40'ltf 

9976 

Spica 

w. 

70    0  23 

n» 

71  46  44 

9908 

73  33  31 

9960 

75  20  44 

9988  ! 

Jupiter 

w. 

42  45  24 

»» 

44  31    6 

9904 

46  17  14 

9277 

48    3  48 

9960 

Antares 

w. 

25  16    7 

U41 

26  58  44 

9406 

28  42  11 

9878 

30  26  26 

9348 

a  AquDw 

E. 

36  54  22 

1740 

35  38  17 

8860 

34  24  13 

8006 

33  12  28 

4167 

FoinaUianI 

E. 

63  58  21 

«7» 

62  25  35 

9860 

60  52  51 

9884 

59  20  12 

9801 

aFegasi 

E, 

79  10  55 

%m 

77  28  34 

9487 

75  45  52 

0499 

74    2  49 

9408 

14 

Satum 

W. 

91  37  21 

91M 

93  25  59 

9178 

95  15    0 

9168 

97    4  24 

9146 

Spica 

W. 

84  23    8 

9161 

86  12  49 

9180 

88    2  54 

9199 

89  53  20 

9107 

Jupiter 

W. 

57    2  55 

%m 

58  51  57 

9169 

60  41  22 

9148 

62  31    8 

9134 

Antares 

W. 

39  17  29 

van 

41    5  24 

9909 

42  53  49 

9189 

44  42  43 

9166 

Fomalhaat 

E. 

51  40  24 

9n$ 

50    9  40 

8006 

48  39  34 

8049 

47  10  13 

8064 

0  Pegasi 

E. 

65  22  47 

9849 

63  37  59 

9840 

61  52  58 

9883 

60    7  46 

9890 

15 

Spica 

W. 

99  10  42 

9044 

101    3    7 

9088 

102  55  49 

9094 

104  48  46 

90U 

Jupiter 

W. 

71  45    9 

9071 

73  36  53 

9060 

75  28  54 

9060 

77  21  10 

9041 

Antares 

W. 

53  53  32 

9068 

55  44  49 

9076 

57  36  25 

9004 

59  28  20 

9063 

Fomalhaut 

£. 

39  59  46 

8488 

38  38  13 

3660 

37  18  44 

8670 

36    1  35 

8880 

aPej^aw 
a  Anetia 

E. 

51  20  18 

9899 

49  34  50 

9asI0 

47  49  29 

9834 

46    4  19 

9846 

E. 

93  50  27 

9ioa 

91  59  31 

9091 

90    8  18 

9061 

88  16  50 

9079 

16 

Jupiter 

W. 

86  45  43 

9005 

88  39    9 

9001 

90  32  42 

1006 

92  26  22 

1008 

Antares 

W. 

68  51  38 

9019 

70  44  53 

9007 

72  38  17 

9001 

74  31  49 

1008 

a  Pej;asi 
a  Anetis 

E. 

37  24  22 

94M 

35  42  20 

9607 

34    1  17 

9660 

32  21  25 

9699 

E. 

78  56  23 

9089 

77    3  49 

9036 

75  11    9 

9038 

73  18  25 

9080 

Mars 

B. 

96  56  45 

9146 

97    6  55 

9140 

95  16  57 

9136 

98  26  52 

9139 

AJdebaraii 

E. 

112    4  13 

1007 

110  10  18 

1009 

106  16  15 

1078 

106  22    6 

19T4 

17 

Jupiter 

W. 

101  55  33 

1000 

103  49  25 

1901 

105  43  14 

1008 

107  36  59 

1096 

AntaroB 

W. 

84    0  31 

1001 

85  54  19 

1908 

87  48    5 

1096 

89  41  47 

1908 

a  Ac^uiliB 
a  Anetis 

W. 

38  40    2 

SIM 

40    6  59 

8060 

41  35  46 

9090 

43    6  11 

9093 

E. 

63  54  27 

9080 

62    1  47 

9080 

60    9  13 

9044 

58  16  48 

9060 

Mars 

E. 

84  15  32 

9196 

82  25  13 

9198 

80  34  56 

9130 

78  44  43 

9183 

Aldebaran 

K 

96  50  23 

1000 

94  56    0 

1070 

93    1  39 
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0.869 
0.863 
0.856 

1  Sun. 
Mon. 
Tues. 

25 
26 
27 

12     9  41.16 
12  13  17.40 
12  16  53.86 

9.009 
9.017 
9.026 

1     3     1.4 
1  26  26.3 
1  49  50.7 

58.55 
58.54 
58.51 

16    0.02 
16     0.29 
16    0.56 

64.17 
64.20 
64.23 

8  30.93 

8  51.18 

9  n:22 

0.848' 
0.839  1 
0.830 

Wed. 
Thur. 
Fri. 

28 
29 
30 

12  20  30.55 

12  24     7.48 
12  27  44.69 

9.036 
9.047 
9.058 

2  13  14.5 
2  36  37.0 
2  59  58.0 

58.47 
58.42 
58.35 

16    0.83 
16     1.10 
16     1.38 

64.27 
64.31 
64.35 

9  31.03 

9  50.60 

10    9.90 

e.890 

0.809, 

0.7»8 

Sat 

31 

12  31  22.18 

9.070 

S.  3  23  17.1 

58.26 

16     1.66 

64.39 

10  28.91 

0.786, 

" 

on.  — MauTisMOftlM 

Bemidiaau 

BtorpaMiDffiMjbef 

(mndbji 

mbtr«etl]if0i.l8fiN>inth( 

ladHMlTIlM 

r 
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14T 


AT  GREENWICH  MEAN 

NOON. 

THE   SUN'S 

1 

1 

'8 

1 

1 

Equation  of 

Time, 

tobe 

Qddedt9 

Appamu 
Bight  AMSBBion. 

Diff.fbr 
Ihoor. 

Jrvarent 

Diftfor 
Iboar. 

54'!65 

Metm 
Tmu. 

DUT-for 
Ihoor. 

8id«ma 
Time. 

ThuT. 

1 

10  43  19.56 

9.072 

N.  8    6  27.9 

m      0 

0  16.67 

s 
0.784 

10  43  36.23 

Fri. 

2 

10  46  57.14 

9.060 

7  44  32.4 

54.97 

0  35.64 

0.796 

10  47  32.78 

Sat. 

3 

10  50  34.46 

9.049 

7  22  29.3 

55.28 

0  54.88 

0.807 

10  51  29.34 

Sun. 

4 

10  54  11.53 

9.039 

7    0  18.9 

55.57 

1  14.36 

0.817 

10  55  25.89 

Mm. 

5 

10  57  48.35 

9.099 

6  38     1.8 

55.85 

1  34.09 

0.827 

10  59  22.44 

Tues. 

6 

11     1  24.93 

9.oao 

6  15  38.3 

56.11 

1  54.07 

0.636 

11     3  19.00 

Wed. 

7 

11     5     1.29 

9.011 

5  53    8.5 

56.36 

2  14.26 

0.845 

11     7  15.55 

Thur. 

8 

11     8  37.46 

9.003 

5  30  32.9 

66.59 

2  34.64 

0.853 

11   11  12.10 

Fri. 

j 

9 

11  12  13.45 

8.995 

5    7  52.0 

66.81 

2  55.20 

0.860 

11  15    8.65 

Sat 

10 

11  15  49.27 

8.969 

4  45    6.0 

57.02 

3  15.94 

0.867 

11  19     5.21 

Skm. 

11 

11  19  24.95 

8.983 

4  22  15.0 

57.22 

3  36.81 

0.872 

11  23     1.76 

Mod. 

12 

11  23    0.51 

8.979 

3  59  19.5 

67.40 

3  57.80 

0.877 

11  26  58.31 

Tnes. 

13 

11  26  35.98 

8.975 

3  36  19.8 

57.57 

4  18.86 

0.880 

11  30  54.84 

Wed. 

14 

11  30  11.38 

8.973 

3  13  16.2 

57.72 

4  40.03 

0.883 

11  34  51.41 

Hhit. 

15 

11  33  46.72 

8.971 

2  50    9.0 

57.86 

5     1.25 

0.884 

11  38  47.97 

Pri. 

16 

11  37  22.03 

8.9n 

2  26  58.7 

57.99 

5  22.49 

0.885 

11  42  44.52 

iSat 

17 

11  40  57.33 

8.972 

2    3  45.4 

68.10 

5  43.74 

0.884 

11  46  41.07 

Sun. 

18 

11  44  32.66 

8.973 

1  40  29.3 

58.21 

6    4.96 

0.883 

11  50  37.62 

Hon. 

19 

11  48    8.03 

8.975 

1  17  10.8 

58.30 

6  26.14 

0.881 

11  54  34.17 

1  Toes. 

20 

11  51  43.46 

8.978 

0  53  50.4 

58.38 

6  47.27 

0.678 

11  58  30.73 

Wed. 

21 

11  55  18.99 

8.963 

0  30  28.4 

58.44 

7    8.29 

0.874 

12     2  27.28 

Thar. 

22 

11  58  54.63 

0.900 

N.  0    7     5.0 

68.49 

7  29.20 

0.869 

12    6  23.83 

1  Fri. 

23 

12    2  30.41 

8.994 

S.  0  16  19.4 

58.53 

7  49.97 

0.863 

12  10  20.38 

Sat. 

24 

12    6    6.34 

9.001 

0  39  44.4 

68.55 

8  10.60 

0.656 

12  14  16.94 

»in. 

25 

12    9  42.44 

9.009 

1     3     9.6 

58.55 

8  31.05 

0.848 

12  18  13.49 

BfODa 

26 

12  13  18.73 

9.017 

1  26  34.9 

58.54 

8  51.31 

0.839 

12  22  10.04 

Toes. 

27 

12  16  55i24 

9.036 

1  49  59.7 

58.51 

9  11.35 

0.830 

12  26     6.59 

Wed. 

28 

12  20  31.98 

9.036 

2  13  23.8 

58.47 

9  31.16 

0.820 

12  30     3.14 

Thar. 

29 

12  24    8.96 

9.047 

2  36  46.6 

58.42 

9  50.73 

0.809 

12  33  59.69 

Fri. 

30 

12  27  46.22 

9.068 

3    0    7.9 

58.35 

10  10.03 

0.796 

12  37  56.25 

Sat 

31 

12  31  23.76 

9.070 

S.  3  23  27.3 

58.26 

10  29.04 

0.786 

12  41  52.80 

1 

B 

(6OT.^n0  0«iMiMI 

Mltrlbrlii 

Bia  NooB  flMjr  be  mm 

nwdthe 

Mni6  M  tbfttlior  Appana 

tNoon. 

L 
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in^ 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31 


245 
246 

247 

248 
249 
250 

251 
252 
253 

254 
255 
256 

257 
258 
259 

260 
261 
262 

263 
264 
265 

266 
267 
268 

269 
270 
271 

272 
273 
274 

275 


3ViM  LONOITUDa. 


159  15  8.6 

160  13  18.8 

161  11  30.6 

162  9  44.0 

163  7  59.0 

164  6  15.6 

165  4  33.8 

166  2  53.5 

167  1  14.7 

167  59  37.4 

168  58  1.7 

169  56  27.7 

170  54  55.4 

171  53  24.9 

172  51  56.2 

173  50  29.4 

174  49  4.5 

175  47  41.6 

176  46  20.8 

177  45  2.1 

178  43  45.7 

179  42  31.5 

180  41  19.6 

181  40  10.0 

182  39  2.7 

183  37  57.7 

184  36  55.0 

185  35  54.4 

186  34  56.0 

187  33  59.7 

188  33  5.6 


14  22.4 
12  32.5 
10  44.2 

8  57.5 
7  12.4 
5  28.9 


47.0 

6.6 

27.7 


58  50.3 
57  14.5 
55  40.5 

54  8.1 
52  37.5 

51  8.7 

49  41.8 
48  16.9 
46  53.9 

45  33.0 
44  14.2 
42  57.7 

41  43.5 
40  31.5 
39  21.8 


37 
36 

35 
34 
33 


14.4 
9.3 

6.6 

5.9 

7.4 

11.0 


32  16.8 


VUt.tor 
Ihoar. 


LATITUDE. 


145.38 
145.45 
145.52 

145.59 
145.66 
145.78 

145.79 
145.85 
145.92 

145.98 
146.05 
146.11 

146.18 
146.26 
146.34 

146.42 
146.50 
146.59 

146.68 
146.77 
146.86 

146.95 
147.04 
147.14 

147.24 
147.34 
147.43 

147.52 
147.61 
147.70 

147.79 


—0.59 
0.50 
0.40 

0.28 

—0.14 

0.00 

-4-0.13 
0.26 
0.36 

0.45 
0.51 
0.54 

0.53 
0.49 
0.43 

0.34 

0.23 

H-0.12 

—0.01 
0.14 
0.27 

0.38 
0.47 
0.54 

0.57 
0.57 
0.55 

0.51 
0.43 
0.31 

—0.18 


lA»gtMhta 

Ofthtt 

Radios  Yector 

oftiM 

Dlff.fbr 

Etfth. 

llioiur. 

0.0037045 

44.3 

.0035973 

45.0 

.0034883 

45.7 

.0033777 

46.3 

.0032657 

46.9 

.0031522 

47.5 

.0030375 

48.0 

.0029217 

48.4 

.0028048 

48.8 

.0026873 

49.1 

.0025692 

40.3 

.0024506 

49.5 

.0023317 

49.6 

.0022125 

49.7 

.0020931 

49.8 

.0019736 

49.8 

.0018541 

49.8 

.0017346 

49.6 

.0016151 

49.8 

.0014956 

49.8 

.0013759 

49.9 

.0012559 

50.1 

.0011355 

50.2 

.0010148 

50.4 

.0008935 

50.6 

.0007717 

50.9 

.0006494 

51.2 

.0005263 

51.5 

.0004024 

51.9 

.0002776 

52.2 

0.0001519 

52.5 

Oh. 


h      m      0 

13  14  13.31 
13  10  17.40 
13     6  21.49 

13.  2  25.58 

12  58  29.67 
12  54  33.77 

12  50  37.86 
12  46  41.95 
12  42  46.04 

12  38  50.13 
12  34  54.23 
12  30  58.32 

12  27  2.41 
12  23  6.50 
12  19  10.60 

12  15  14.70 
12  11  ia79 
12  7  22.88 

12  3  26.97 
11  59  31.07 
11  55  35.17 

11  51  39.26 
11  47  43.35 
11  43  47.44 

11  39  51.54 
11  35  55.64 
11  31  59.73 

11  28  3.82 
11  24  7.91 
11  20  12.00 

11  16  16.10 


Non :  A.  eomspondB  to  the  tnu  eqcdnox  of  th«  date,  k*  to  the  mean  oqohioz  of  Jaaoaiy  Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

SraUDIAjmBR. 

HOBIZOHTAL  PARAM.AT. 

AGS. 

Noon. 

mdnight. 

Noon. 

Diff.fbr 
Ihoar. 

Hidoight 

DIKfor 
1  hour. 

Dlff.for 
Ihoor. 

1 

2 
3 

14  4^6 
14  45.1 
14  48.0 

14  44.2 
14  46.4 
14  50.1 

53  5^.1 

54  1.5 
54  12.3 

-M)!ll 
0.34 
0.57 

53  58.1 

54  6.2 
54  20.0 

+0.22 
0.45 
0.70 

h      m 

0    3.1 

0  44.9 

1  27.1 

1.74 
1.74 
1.77 

d 

0.2 
1.2 
2.2 

4 
5 
6 

14  52.6 

14  58,9 

15  7.1. 

14  55.5 

15  2.8 
15  11.9 

54  29.2 

54  52.4 

55  22.4 

0.83 
1.11 
1.40 

54  39.9 

55  6.5 
55  40.1 

0.97 
1.25 
1.55 

2  10.2 

2  54.9 

3  41.6 

1.82 

1.90 
2.00 

3.2 
4.2 
5.2 

7 
8 
9 

15  17.2 
15  29.1 
15  42.6 

15  22.9 
15  35.7 
15  49.8 

55  59.5 

56  43.3 

57  32.8 

1.69 
1.95 
2.16 

56  20.6 

57  7.4 
57  59.1 

1.82 
2.07 
2.22 

4  30.9 

5  22.8 

6  17.0 

2.11 
2.21 
2.30 

6.2 
7.2 

8.2 

10 

1  11 

12 

15  57.1 

16  11.7 
16  25.1 

16     4.4 
16  18.6 
16  31.0 

58  26.0 

59  19.5 

60  8.9 

2.25 

2.18 
1.90 

58  53.0 

59  45.1 

60  30.4 

2.24 

2.07 
1.68 

7  12.9 

8  9.8 

9  6.8 

2.36 
2.38 
2.37 

9.2 
10.2 
11.2 

13 
14 
15 

16  36.0 
16  42.9 
16  44.8 

16  40.0 
16  44.5 
16  43.7 

60  48.9 

61  14.2 
61  21.2 

1.39 
+0.69 
-0.12 

61     3.6 
61  20.2 
61  17.2 

1.06 
+0.29 
-0.54 

10    3.4 

10  59.5 

11  55.1 

2.35 
2.32 
2.31 

12.2 
13.2 
14.2 

16 
17 

i  ^® 

16  41.3 
16  32.8 
16  20.3 

16  37.6 
16  27.0 
16  13.1 

61     8.4 
60  37.2 
59  51.4 

0.94 
1.64 
2.14 

60  54.9 
60  15.8 
59  24.7 

1.31 
1.92 
2.30 

12  50.5 

13  45.9 

14  41.4 

2.31 
2.31 
2.31 

15.2 
16.2 
17.2 

19 
20 
21 

16    5.4 
15  49.5 
15  34.1 

15  57.6 
15  41.7 
15  26.8 

58  56.5 
57  58.1 
57     1.4 

2.40 
2.43 
2.27 

58  27.4 
57  29.3 
56  34.9 

2.44 
2.37 
2.14 

15  36.7 

16  31.2 

17  24.3 

2.29 
2.25 
2.18 

18.2 
19.2 
20.2 

22 
23 
24 

15  20.1 
15    8.2 
14  58.7 

15  13.8 
15    3.1 
14  54.9 

56  10.1 
55  26.3 
54  51.5 

1.99 
1.64 
1.26 

55  47.1 
55     7.7 
54  37.4 

1.82 
1.45 
1.07 

18  15.6 

19  4.6 
19  51.8 

2.09 
1.99 
1.91 

21.2 
22.2 
23.2 

25 
26 
27 

14  51.7 
14  47.1 
14  44.7 

14  49.1 
14  45.6 
14  44.3 

54  25.7 
54     8.8 
54    0.2 

0.88 

0.52 

-0.20 

54  16.2 
54     3.5 

53  58.8 

0.70 

0.36 

-0.05 

20  36.1 

21  19.4 

22  1.7 

1.83 
1.78 
1.75 

24.2 
25.2 
26.2 

,28 

29 

:  30 

14  44.4 
14  45.8 
14  48.7 

14  44.9 

14  47.1 
14  50.6 

53  59.0 

54  4.2 
54  14.8 

+0.09 
0.33 
0.54 

54     0.9 
54     8.9 
54  21.9 

+0.22 
0.44 
0.64 

22  43.6 

23  25.8 

6 

1.75 
1.77 

27.2  ; 

28.2 

29.2 

|si 

14  52.8 

14  55.4 

54  30.1 

+0.72 

54  39.3 

+0.81 

0    8.9 

1.82 

0.6 
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V, 


1 


GREEN  WiCH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Honr. 

Right  AsoenBion. 

Mff. 
for  1  m. 

DtwUnation. 

DIff. 
forlm. 

Hoar. 

Right  AMenafon. 

ma. 

forlm. 

DeettDKtSon. 

forlm. 

THURSDAY   1. 

SATURDAY  3- 

0 

h    n     8 
10  46  37.84 

i 
1.8566 

N.3°   4' 4b 

u 
9.900 

0 

h     m     s 
12  16    3.28 

1.8839 

S.  i5dQ0".0 

9.845 

1 

10  48  29.34 

1.858-2 

2  54  43.7 

9.973 

1 

.  12  17  56.30 

1.8644 

5    6  10.1 

0.897 

2 

10  50  20.82 

1.8578 

2  44  45.0 

0.964 

2 

12  19  49.41 

1.6860 

5  15  59.2 

9JaK 

3 

10  52  12.28 

1.8574 

2  34  45.6 

9.905 

3 

12  21  42.62 

1.8876 

5  25  47.1 

0.789 

4 

10  54    3.71 

1.8571 

2  24  45.6 

10.005 

4 

12  23  35.92 

1.6693 

5  35  33.9 

0.709 

5 

10  55  55.13 

1.8568 

2  14  45.0 

10.014 

5 

12  25  29.32 

1.6906 

5  45  19.5 

9.749 

6 

10  57  46.53 

1.6565 

2    4  43.9 

10.038 

6 

12  27  22.82 

1.89S6 

5  55    3.8 

0.728 

7 

10  59  37.92 

1.8563 

1  54  42J2 

lOUSS 

7 

12  29  16.42 

1.6043 

6    4  46.9 

9.707 

8 

]1    1  29.29 

1.8563 

1  44  40.1 

10.040 

8 

12  31  10.13 

1.8060 

6  14  28.6 

0^685 

9 

11    3  20.66 

1.8561 

134  37.5 

10.047 

9 

12  33    3.95 

1.8079 

6  24    9.0 

9.663 

10 

11    5  12.02 

1.8560 

1  24  34.4 

10.058 

10 

12  34  57.88 

1.8906 

6  33  48.0 

0.638 

11 

11    7    3.38 

1.8560 

1  14  31.0 

10.059 

11 

12  36  51.92 

1.9017 

6  43  25.6 

94;i4 

12 

11    8  54.74 

1.8560 

1    4  27.3 

10.064 

12 

12  38  46.08 

1.9037 

6  53    1.7 

0.589 

13 

11  10  46.10 

1.8560 

0  54  23.3 

104)69 

13 

12  40  40.36 

1.9067 

7    2  36.3 

9.563 

14 

11  12  37.46 

1.8561 

0  44  19.0 

10.078 

14 

12  42  34.76 

1.9077 

7  12    9.3 

0.537 

15 

11  14  28.83 

1.6563 

0  34  14.5 

104)77 

15 

12  44  29.28 

1.0097 

7  21  40.8 

94ill 

16 

11  16  20.21 

1.6664 

0  24    9.8 

10U)60 

16 

12  46  23.92 

1.9118 

7  31  10.6 

9U8S 

17 

11  18  11.60 

1.8566 

0  14    4.9 

10.063 

17 

12  48  18.69 

1.9130 

7  40  38.8 

9.455 

18 

11  20    3.00 

1.8568 

N.  0    3  59.9 

104)64 

18 

12  50  13.59 

1.9160 

7  50    5.2 

9.496 

19 

11  21  54.42 

1.6571 

S.  0    6    5.2 

10.065 

19 

12  52    8.62 

1.0183 

7  59  29.9 

9J97 

20 

11  23  45.85 

1.8574 

0  16  10.3 

104)65 

20 

12  54    3.78 

1.9305 

8    8  52.8 

9.367 

21 

11  25  37.30 

1.8578 

0  26  15.4 

10.065 

21 

12  55  59.09 

1.9399 

8  18  13.9 

9.336 

22 

11  27  28.78 

.   1.856-2 

0  36  20.5 

104)64 

22 

12  57  54.53 
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GREEI^WICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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h       m 

17    50.1 

L 

O  Ful 

1  Moon, 

t  Quarter,     ..... 

...    15 
...    22 

9      9.] 
6    54.( 

L 
) 

#  Ne^ 

w  Moon, 

...    30 

10    43.1 

L 

C  Pel 

■igee, 

d      h 
14    20.^ 

> 

<L  AiH 

3gee, 

1 

27   lai 

L 
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XIII. 


1 


GREENWICH  MEAN 

TIME. 

i 

LUNAR  DISTANCES. 

1 

3 

Btax'M  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nxh- 

of 

Vlh. 

of 

ixt. 

of 

Poddon. 

Diff. 

Diff. 

Dlff. 
8457 

Diff. 

Sun 

W. 

2i^2& 

8477 

25°  58' 16 

8467 

27°  19' 17' 

5fe°40'2^ 

S448 

Jupiter 

E. 

45  49  32 

3084 

44  21    3 

8081 

42  52  30 

8077 

41  23  52 

8073 

Antares 

E. 

62    6    8 

8077 

60  37  30 

8073 

59    8  48 

3070 

57  40    2 

306B 

4 

Sun 

W. 

35  29    9 

8403 

36  51  23 

8893 

38  13  48 

8885 

39  36  22 

8875 

Jupiter 

E. 

33  59  17 

8047 

32  30    3 

8043 

31    0  42 

8035 

29  31  13 

80S0 

Antares 

E. 

50  15  18 

8053 

48  46  10 

3049^ 

47  16  58 

8045 

45  47  41 

8043 

a  AquilsB 

E. 

101  41  12 

3418 

100  19  16 

8408 

98  57    8 

8899 

97  34  50 

8880 

5 

Sun 

W. 

46  31  48 

8330 

47  55  25 

3830 

49  19  13 

3810 

50  43  13 

8300 

Saturn 

W. 

13  33  23 

8304 

14  59  28 

3157 

16  26  29 

3119 

17  54  16 

8087' 

Spica 

W. 

7  46    0 

S949 

9  17  17 

9940 

10  48  45 

2931 

12  20  24 

2933 

Jupiter 

E. 

22    1  47 

9994 

20  31  27 

9986 

19    0  57 

2977 

17  30  16 

2969 

Antarea 

E. 

38  20  25 

8030 

36  50  49 

8038 

35  21  11 

8096 

33  51  31 

8096 

a  AquilsB 

E. 

90  40  46 

3347 

89  17  29 

m»' 

87  54    3 

8333 

86  30  29 

8335 

6 

Sun 

W. 

57  46  13 

8346 

59  11  28 

3384 
3961 

60  36  57 

8333 

62    2  40 

3210  1 

Saturn 

W. 

25  21  19 

9977 

26  52    0 

28  23    2 

3944 

29  54  25 

29S9 

Spica 

W. 

20    1  40 

2873 

21  34  33 

3863, 

23    7  39 

3858 

24  40  58 

3843   ' 

Antares 

E. 

26  23  35 

3046 

24  54  19 

8056^ 

23  25  16 

8073 

21  56  32 

8098   I 

a  Aquilse 

E. 

79  30  36 

8398 

78    6  16 

8387 
8867 

76  41  49 

8983 

75  17  16 

tm\ 

Fomalhaut 

E. 

108  43  52 

8886 

107  21  20 

105  58  26 

8350 

104  35  12 

33S3 

7 

Sun 

W. 

69  15    1 

8144 

70  42  17 

8180 

72    9  50 

8115 

73  37  41 

8101 

Saturn 

W. 

37  36  10 

3853 

39    929 

3838 

40  43    7 
35  41  14 

3834 

42  17    4 

380B 

Spica 

W. 

32  31  16 

3783 

34    6    7 

3770 

3756 

37  16  39 

2744 

a  AquilsB 

E. 

68  13  22 

3363 

66  48  26 

8360 

65  23  28 

8369 

63  58  29 

8960 

Fomalhaut 

E. 

97  34    1 

8349 

96    8  50 

8388 

94  43  20 

8318 

93  17  33 

8904 

8 

Sun 

W. 

81     1  30 

8033 

82  31  14 

8007 

84    1  18 

3991 

85  31  42 

9914 

Saturn 

W. 

50  11  50 

2781 

51  47  49 

3715 

53  24    9 

2608 

55    0  51 

3683 

Spica 

W. 

45  18  13 

3073 

46  55  29 

2657 

48  33    6 

3648 

50  11    3 

son 

Jupiter 
a  AquilsB 

W. 

15    5  50 

3733 

16  42    1 

vnm 

18  18  32 

9691 

19  55  24 

9673 

E. 

56  54  13 

8383 

55  29  41 

8391 

54    5  19 

8804 

52  41  11 

8317 

Fomalhaut 

E. 

86    4  20 

8135 

84  36  53 

3193 

83    9  11 

8111 

81  41  15 

31C0 

oPegaai 

E. 

102  55    7 

3841 

101  21  32 

9835 

99  47  36 

2808 

98  13  18 

3791    1 

9 

Sun 

W. 

93    9    4 

3887 

94  41  39 

9969 

96  14  37 

3861 

97  47  59 

3883 

Saturn 

W. 

63    9  51 

3509 

64  48  47 

3583 

66  28    7 

3564 

68    7  51 

3547 

Spica 

W. 

58  26    9 

3547 

60    6  17 

3580 

61  46  48 

3514 

63  27  42 

3497 

Jupiter 
a  AquilsB 

W. 

28    5    3 

3595 

29  44    5 

3578 

31  23  30 

3561 

33    3  18 

3544 

E. 

45  45  48 

3489 

44  24  16 

-8478 

43    3  27 

8634 

41  43  29 

3576 

Fomalhaut 

E. 

74  18  18 

8053 

72  49    9 

3044 

71  19  51 

8037 

69  50  24 

8083 

aPegasi 

E. 

90  16  20 

3708 

88  39  51 

3691 

87    2  59 

9ff75 

85  25  46 

9659 

10 

Sun 

W. 

105  40  42 

3741 

107  16  27 

3733 

108  52  36 

3704 

110  29  10 

9687 

Saturn 

W. 

76  32  33 

3460 

78  14  43 

3443 

79  57  18 

2424 

81  40  18 

9408 

Spica 

W. 

71  58    8 

3411 

73  41  27 

3394 

75  25  11 

2877 

77    9  19 

3859 

Jupiter 

W. 

41  28  16 

3458 

43  10  29 

3441 

44  53    6 

3434 

46  36    7 

3406 

Antares 

W. 

27  13    2 

3557 

28  52  56 

3534 

30  33  36 

3494 

32  14  58 

9467 

Fomalhaut 

E. 

62  22    3 

8025 

60  52  21 

3039 

59  22  44 

8084 

57  53  14 

8048 

a  Pegasi 

E. 

77  14  19 

3583 

75  34  59 

3567 

73  55  19 

3553 

72  15  20 

9640    1 

1 

11 

Sun 

W. 

118  38    7 

3596 

l'>0  17    7 

2579 

in  56  31 

3561 

123  36  19 

9546   , 



Spica 

_W^ 

85  56  13 

3374 

87  42  50 

2258 ' 

89  29  51 

3341 

91  17  17 

9995    ! 

J 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

1 

^4 
3 

Star's  Nuu 

p.  L. 

P.L. 

P.L. 

P.L. 

•ad 
Posltioii. 

Midnight. 

of 
IMff. 

X\ni. 

of 
IMff. 

XVIIPi. 

of 
Diff. 

XXIh. 

of 
Dtff. 

1 

Sun 

W. 

30^   I'sf 

8488 

3f23'25 

8438 

32°4^ltf 

8490 

34°  7'   i 

8410 

Jupiter 

£. 

39  55    8 

8068 

38  26  19 

8063 

36  57  24 

8059 

35  28  24 

8053 

Antares 

E. 

56  11  13 

8066 

54  42  20 

8061 

53  13  23 

8059 

51  44  23 

8056 

4 

Sun 

W. 

40  59    7 

8866 

42  22    2 

8358 

43  45    7 

8849 

45    8  22 

8339' 

Jupiter 

E. 

28    1  37 

8038 

26  31  53 

8016 

25    2    0 

8000 

23  31  58 

80CI    ; 

Antarea 

E. 

44  18  21 

8039 

42  48  57 

8037 

41  19  30 
93  26  53 

8034 

39  49  59 

8031    { 

a  Aqoilsa 

£. 

96  12  21 

8880 

94  49  42 

8379 

8863 

92    3  54 

8355 

5 

Sun 

W. 

52    7  24 

8990 

53  31  47 

8379 

54  56  23 

8969 

56  21  11 

8357   1 

Saturn 

W. 

19  22  42 

8060 

20  51  41 

8037 

22  21    8 

8016 

23  51     1 

2996 

Spica 

w. 

13  52  15 

9013 

15  24  18 

9903 

16  56  33 

9894 

18  29    0 

3863 

Jupiter 

E. 

15  59  25 

9061 

14  28  23 

9953; 

12  57  10 

9949 

11  25  45 

S934 

Antares 

E. 

32  21  51 

8096 

30  52  11 

8039 

29  22  34 

8033 

27  53    1 

8038 

a  AquilsB 

E. 

85    6  46 

8818 

83  42  55 

8311 

82  18  56 

8805 

80  54  50 

8396 

6 

Sun 

W. 

63  28  37 

8198 

64  54  49 

8184 

66  21  17 

8171 

67  48    1 

3158   , 

Saturn 

W. 

31  26    7 

9913 

.32  58    9 

9898 

34  30  30 

9883 

36    3  11 

3809 

Spica 

W. 

26  14  31 

3831 

27  48  19 

9818 

29  22  23 

9807 

30  56  42 

9795 

Antares 

E. 

20  28  14 

8191 

19    0  30 

3160j 

17  33  33 

8914 

16    7  41 

8286 

a  Aquilae 

E. 

73  52  38 

8973 

72  27  55 

8360 

71    3    7 

8366 

69  38  16 

8364 

Fomalhaat 

E. 

103  11  37 

3314 

101  47  42 

8396 

100  23  28 

3381 

98  58  54 

8365 

1 

7 

Sun 

W. 

75    5  50 

8086 

76  34  17 

8071 

78    3    2 

3066 

79  32    6 

1 
8039  , 

Saturn 

W. 

43  51  21. 

9793 

45  25  58 

9778 

47    0  55 

9763 

48  36  12 

3747   1 

Spica 

W. 

38  52  21 

2730 

40  28  21 

9716 

42    4  39 

9701 

43  41  17 

9688 

a  Aquile 

E. 

62  33  31 

8963 

61    8  35 

8365 

59  43  42 

8969 

58  18  54 

8276 

FomaUiaut 

E. 

91  51  27 

8189 

90  25    5 

8175 

88  58  26 

8162 

87  31  31 

8148 

8 

Sun 

W. 

87    227 

9857 

88  33  34 

9940 

90    5    2 

2933 

91  36  52 

9906 

Saturn 

W. 

56  37  54 

9666 

58  15  19 

9649 

59  53    7 

9632 

61  31  18 

9616   i 

Spica 

W. 

51  49  21 

9619 

53  28    0 

9596 

55    7     1 

9560 

56  46  24 

9564 

Jupiter 
a  Aquilfe 

W. 

21  32  37 

9660 

23  10  11 

9644 

24  48    6 

9638 

26  26  23 

9611   1 

E. 

51  17  19 

8384 

49  53  47 

8354 

48  30  38 

3379 

47    7  57 

8407   1 

Fomalhaat 

E. 

80  13    5 

8088 

78  44  41 

8078' 

77  16    5 

8069 

75  47  17 

8060| 

aPegasi 

E. 

96  38  38 

9774 

95    3  36 

9757 

93  28  12 

97<0 

91  52  27 

9795   ' 

9 

Sun 

W. 

99  21  44 

9817 

100  55  53 

9797. 

102  30  25 

9779 

104    5  21 

9780 

Saturn 

W. 

69  47  59 

9630 

71  28  31 

3513 

73    9  27 

9494 

74  50  48 

9477   ' 

Spica 

W. 

65    8  59 

9480 

66  50  40 

3463 

68  32  45 

9446; 

70  15  14 

9439 

Jupiter 
a  AquilaB 

W. 

34  43  30 

9637 

36  24    5 

9610 

38    5    4 

9493 

39  46  eS 

9476 

E. 

40  24  29 

8687 

39    6a5 

8709 

37  49  57 

8792 

36  34  47 

8893 

Fomalhaat 

E. 

68  20  51 

8098 

m  51  13 

8095 

65  21  31 

8033 

63  51  47 

8093   ' 

aPegasi 

E. 

83  48  11 

9643 

82  10  15 

9697 

80  31  57 

9613 

78  53  18 

96ir7| 

10 

Sun 

W. 

112    6    8 

9668 

113  43  31 

9649 

115  21  19 

9683 

116  59  31 

3614  1 

Saturn 

W. 

83  23  42 

9890 

a";    7  31 

9379 

86  51  46 

2855 

88  36  26 

3338   1 

Spica 

w. 

78  53  52 

9843 

80  38  50 

9395 

82  24  13 

9308 

84  10     1 

3.91    1 

Jupiter 

w. 

48  19  33 

3889 

50    3  24 

9871 

51  47  40 

9355 

53  32  20 

3337! 

Antares 

w. 

33  .56  58 

9440 

35  39  36 

9415^ 

37  22  49 

9891 

.39    6  37 

3868 

Fomalhaut 

E. 

56  23  55 

8065 

.54  54  50 

8069 

53  26    2 

8087 

51  57  36 

81C8   , 

aPegasi 

E. 

70  35    2 

9536 

68  54  25 

3514 

e7  13  31 

3501 

65  32  19 

3488 

11 

Sun 

W. 

125  16  30 

9598 

126  57    4 

9619 

128  38    0 

2496 

130  19  19 

9481 

Spica 

W. 

93    5    7 

9310 

94  53  20 

3194 

96  41  57 

9178 

98  30  57 

3163 

1 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

star's  Nam« 

P.L. 

P.L. 

P.L. 

P.L. 

uid 

Noon. 

of 

Ulk. 

of 

Yin. 

of 

IXi^ 

<rf    , 

11 

Position. 

Dlff. 

Dlff. 

Dlff. 

Diff. 

Jupiter 

W. 

55^7'2S 

nao 

57^  2'5i! 

3804 

58°  48' 4^1 

S987 

60°  35'    i 

3971 

Antares 

W. 

40  50  58 

2S46 

42  35  51 

3834 

44  21  15 

3804 

46    7    8 

3984- 

Fomalfaaut 

E. 

50  29  36 

8184 

49    2    8 

8166 

47  35  18 

8903 

46    9  12 

8247 

a  Pegasi 

a  Anetis 

E. 

63  50  51 

S480 

62    9    9 

3470 

60  27  13 

3460 

58  45    4 

3453 

E. 

106  52  37 

3839 

105    7  34 

3833 

103  22    6 

3804 

101  36  13 

3967 

12 

Jupiter 

W. 

69  32  33 

S194 

71  21  10 

3180 

73  10    8 

3166 

74  59  £8 

316S 

Antares 

W. 

55    337 

9194 

56  52  13 

3178 

58  41  13 

9163 

60  30  37 

9148 

a  Pegasi 
a  Arietifl 

E. 

50  12  18 

9437 

48  29  36 

3439 

46  46  57 

9446 

45    4  26 

9453 

E. 

92  40  43 

9906 

90  52  28 

3194 

89    3  51 

9180 

87  14  54 

31S7 

13 

Jupiter 

W. 

84  10  58 

9099 

86    2    9 

3063 

87  53  36 

9079 

89  45  18 

3064 

Antares 

W. 

69  42  55 

9083 

71  34  20 

9073 

73  26    3 

9069 

75  18     1 

3052 

a  Pepwi 
a  Anetis 

E. 

36  36  31 

9508 

34  56  38 

3598 

33  17  40 

9649 

31  39  51 

9700 

E. 

78    5  28 

9111 

76  14  45 

3101 

74  23  48 

9093 

72  32  38 

3C86 

Aldebaran 

E. 

111  13  55 

905A 

109  21  46 

3044 

107  29  21 

9034 

105  3G  40 

30-:5 

Mars 

E. 

112    1  49 

9n4 

110  12  42 

3168 

108  23  19 

9168 

106  33  41 

3144 

14 

Jupiter 

W. 

99    6  53 

9090 

100  59  42 

3094 

102  52  39 

9090 

104  45  42 

9017 

Antares 

W. 

84  41  11 

9016 

86  34  20 

9011 

88  27  37 

9007 

90  21    0 

9C04 

a  Ac^uilsB 
a  Anetis 

W. 

39    939 

sm 

40  37    8 

8043 

42    6  29 

9969 

43  37  29 

389^1  , 

E. 

63  14  22 

9061 

61  22  23 

9060 

59  30  21 

9069 

57  38  18 

9059 

Aldebaran 

E. 

96  10    7 

1991 

94  16  18 

1966 

92  22  22 

1989 

90  28  19 

10:9 

Mars 

E. 

97  22  17 

9107 

95  31  29 

9101 

93  40  32 

9098 

91  49  29 

SOU 

15 

Antare»v 

W. 

99  48  44 

9001 

101  42  17 

9008 

103  35  47 

9006 

105  29  13 

9CC9 

a  Aqwlm 
a  Arietis 

W. 

51  31  48 

9649 

53    936 

9618 

54  48    7 

9600 

56  27  16 

3fi66 

E. 

48  18  51 

9061 

46  27  22 

3060 

44  36    6 

9100 

42  45    7 

9113  ' 

■  Aldebaran 

E. 

80  57  14 

1974 

79    2  59 

1976 

77    8  47 

1978 

75  14  38 

1981 

Man 

E. 

82  33  18 

9006 

80  42    1 

9000 

78  50  46 

3099 

76  59  34 

3004 

16 

a  AqniliB 

W. 

64  49  40 

9496 

66  31    0 

3480 

68  12  29 

9486 

69  54    4 

3463 

Fomalhaut  W. 

38  36  24 

8409 

39  58  38 

8301 

41  22  48 

8916 

42  48  38 

31^3 

a  Arietis 

E. 

33  36  14 

9316 

31  48  11 

9247 

30    0  54 

3985 

28  14  32 

33C0 

Aldebaran 

E. 

65  45  36 

9009 

63  52  16 

3017 

61  59    9 

9096 

60    6  16 

90C6 

Mars 

E. 

e7  45    7 

9139 

65  54  41 

3180 

64    4  27 

9187 

62  14  25 

9147 

Pollux 

E. 

108  10  25 

9099 

106  19  25 

3106 

104  28  33 

9119 

102  37  52 

9i:o 

17 

a  AquilsB 

W. 

78  21  49 

9499 

80    3    3 

9606 

81  44    5 

9617 

83  24  54 

3S29 

W. 

50  16  24 

990A 

51  48  36 

9877 

53  21  24 

9864 

54  54  42 

98SS   . 

a  Pegasi 
Aldebaran 

W. 

30  50  53 

9788 

32  26  42 

9687 

34    3  40 

9646 

35  41  33 

3614 

E. 

50  45  50 

9004 

48  54  41 

9107 

47    3  53 

3191 

45  13  26 

3136 

Mars 

E. 

53    8    7 

9904 

51  19  45 

3916 

49  31  42 

3931 

47  44    0 

32^ 

PoUux 

E. 

93  27  52 

9179 

91  38  42 

3184 

89  49  51 

9198 

88    1  £0 

3219 

18 

a  AquilsB 

W. 

91  44  33 

9609 

93  23  25 

3091 

95    1  52 

3640 

96  39  52 

3660 

W. 

62  45  48 

9791 

64  20  28 

3790 

65  55    9 

9799 

67  29  48 

9795 

a  Pegasi 
Aldebaran 

W. 

43  59    2 

9688 

45  39  22 

3686 

47  19  46 

9685 

49    0  11 

9SS6 

E. 

36    7    9 

9990 

34  19  11 

3989 

32  31  41 

3966 

30  44  39 

2271 

Mara 

E. 

38  51    4 

9834 

37    5  40 

3348 

35  20  42 

3360 

33  36  10 

3378 

PoUux 

E. 

79    4  28 

9904 

77  18  20 

3313 

75  32  38 

9331 

73  47  23 

3350 

19 

W. 

75  21  15 

9886 

76  54  58 

9847 

78  28  25 

S859 

80     1  36 

WTB 

a  Pegasi 

W. 

57  20  53 

3670 

59    0  £15 

9580 

GO  3D  51 

9599 

(a  18  57 

3104 

Aldebaran 

E. 

21  57  12 

9301 

20  13  ^4 

2-:i9 

13  30  16 

2449 

10  47  51 

94B4 

r 


XVI. 


SEPTEMBER,    1864. 


161 


GREENWICH  MEAN  ' 

riME. 

• 

LUNAR  DISTANCES. 

11 

and 

PtMltlon. 

Midnight 

P.L. 
of 
DIff. 

xvi>. 

P.L. 

of 

DIff. 

XVIIIh. 

PL. 
of 
DIff. 

XXIh. 

P.L. 
of 
DIff. 

Jupiter 

W. 

e2°21  5(J 

3SM 

64°   8' 5^ 

3989 

65°5ef2^ 

3334 

67°  44'  1& 

3306 

Antares 

W. 

47  53  31 

aau 

49  40  22 

2346 

51  27  41 

3339 

53  15  26 

3311 

£. 

44  43  58 

89M 

43  19  45 

8368 

41  56  41 

3430 

40  34  58 

3518   1 

aPegari 
a  Anetb 

E. 

57    2  45 

3441 

55  20  17 

3441 

53  37  41 

3438 

51  55     1 

3436 

E. 

99  49  55 

3^0 

96    3  12 

3355 

96  16    6 

3939 

94  28  36 

9333 

13 

Jupiter 

W. 

76  49    8 

3180 

78  39    8 

3196 

80  29  27 

3115 

82  20    4 

3103 

Antares 

W. 

63  20  23 

3184 

64  10  31 

3190 

m    1    0 

3107 

67  51  48 

9005 

a  Pegasi 
a  Anetis 

E. 

43  22    6 

3464 

41  40    2 

3480 

39  58  21 

3500 

38  17    8 

3636 

E. 

85  25  37 

31M 

8336    1 

3148 

81  46    7 

3133 

79  55  56 

9120 

13 

Jupiter 

W. 

91  37  13 

30M 

98  29  21 

3048 

95  21  41 

3041 

97  14  12 

9034 

Antares 

W. 

77  10  14 

304S 

79    2  41 

3036 

80  55  20 

3038 

82  48  10 

9091 

a  Pe^ 
a  Aneds 

E. 

30    3  23 

3784 

28  28  34 

3878 

26  55  47 

3994 

25  25  27 

3189 

E. 

70  41  17 

3019 

68  49  45 

3073 

66  58    4 

3068 

65    6  16 

9064 

Aidebaran 

E. 

103  43  45 

3017 

101  50  37 

9009 

99  57  17 

30O3 

98    3  47 

1996 

Man 

E. 

104  43  49 

3185 

102  53  43 

3137 

101    3  25 

3190 

99  12  56 

9113 

14 

Jupiter 

W. 

106  38  50 

3014 

108  32    2 

9013 

110  25  16 

9013 

112  18  31 

9019 

Antares 

W. 

92  14  28 

3001 

.   94    8    0 

3O0O 

96    1  34 

30OO 

97  55    9 

90C0 

a  Aq^uilso 
a  Anetis 

W. 

45    9  58 

3880 

46  43  47 

3775 

48  18  47 

3780 

49  54  49 

3686 

E. 

55  46  16 

3061 

53  54  16 

3063 

52    2  20 

3068 

50  10  31 

9073 

Aidebaran 

E. 

88  34  11 

1976 

86  39  59 

1975 

84  45  45 

1974 

82  51  30 

1974 

Mars 

E. 

89  58  21 

3003 

88    7    9 

9089 

86  15  53 

3068 

84  24  36 

9088 

15 

Antares 

W. 

107  22  33 

3014 

109  15  46 

3019 

111    8  50 

30(26 

113    1  44 

9033 

a  A(^uil89 
a  Anetis 

W. 

58    6  57 

3646 

59  47    6 

3539 

61  27  39 

3615 

63    832 

3504 

E. 

40  54  27 

3138 

39    4  10 

3146 

37  14  19 

3165 

35  24  59 

9186  1 

Aidebaran 

E. 

73  20  34 

1986 

71  26  37 

1990 

69  32  47 

1996 

67  39    7 

9009 

Mars 

E. 

75    8  26 

3068 

73  17  24 

3103 

71  26  30 

3109 

69  35  44 

9115 

16 

a  AquilflO 

W. 

71  35  42 

3463 

73  17  20 

3485 

74  58  55 

9487 

76  40  26 

9498 

Fomalhaut 

W. 

44  15  56 

3079 

45  44  31 

8095 

47  14  13 

3977 

48  44  54 

3989 

a  Arietis 

E. 

26  29  16 

3383 

24  45  16 

3445 

23    2  46 

3533 

21  22    4 

9616 

Aidebaran 

E. 

58  13  37 

3046 

56  21  14 

3057 

54  29    8 

3068 

52  37  19 

9081 

Mars 

E. 

60  24  37 

3167 

58  35    4 

3167 

56  45  47 

3179 

54  56  48 

9191 

Pollux 

E. 

100  47  23 

3138 

98  57    7 

3138 

97    7    6 

3148 

95  17  20 

9160 

17 

a  AquiltB 

W. 

85    527 

3641 

86  45  43 

3564 

88  25  41 

3560 

90    5  18 

3665 

Foaudhaut 

W. 

56  28  25 

3830 

58    227 

3806 

59  36  44 

3800 

61  11  12 

9794 

aPegasi 
Ald<S)aran 

w. 

37  20    9 

3689 

38  59  19 

9560 

40  38  56 

3566 

42  18  52 

3545 

E. 

43  23  22 

3161 

41  33  41 

3168 

39  44  25 

3184 

37  55  34 

9203 

Mars 

E. 

45  56  39 

3360 

44    9  40 

3975 

42  23    4 

3901 

40  36  52 

3808 

PoUux 

E. 

86  13  11 

3397 

84  25  24 

•  3343 

82  38    1 

9960 

80  51    2 

9377 

18 

a  Aquilie 

W. 

98  17  25 

3683 

99  54  29 

3704 

101  31    3 

9737 

103    7    7 

9769 

Fomalhaut 

W. 

69    4  22 

3800 

70  38  50 

3907 

72  13    9 

3815 

73  47  18 

3834 

a  Peffui 

W. 

50  40  34 

3640 

52  20  52 

S545 

54    1    3 

3553 

55  41    4 

S561 

Aidebaran 

E. 

28  58    6 

3308 

27  12    3 

9330 

25  26  32 

3343 

23  41  35 

9366 

Man 

E. 

31  52    4 

3397 

30    8  25 

9416 

28  25  13 

3436 

26  42  28 

3455 

Pollux 

E. 

72    237 

3370 

70  18  19 

3890 

68  34  30 

3411 

66  51  11 

3439 

19 

Fomalbant 

W. 

81  34  29 

9888 

83    7    3 

9904 

84  39  17 

3030 

86  11  10 

9937 

aPegasi 

W. 

63  57  46 

3618 

65  36  17 

9631 

67  14  30 

3646 

68  52  24 

9660 

( 

Aidebaran 

E. 

15    6  15 

9534 

13  25  35 

3571 

11  46    0 

9635 

10    7  53 

9735 

21 
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19 

Star's  Name 

p.  L. 

p.  L. 

P.L. 

P.L. 

ftnd 

Noon. 

of 

IIP». 

or 

Vlh. 

of 

IXh. 

of 

Poridon. 

DIff. 

Wff. 

Dur. 

3517 

DiC 

Mars 

E. 

25°   d  if 

S476 

23°  18'  2& 

3496 

2f  37^    i 

19°56'l4[ 

S830 

Pollux 

E. 

65    8  22 

3454 

63  26    4 

3476 

61  44  17 

3496 

60    3    1 

8693  ; 

Regulus 

E. 

101  29    1 

3864 

99  44  34 

3883 

98    0  33 

3401 

96  16  59 

8419 

Sun 

E. 

130  17  49 

367S 

128  40  33 

3603 

127    3  43 

3713 

125  27  19 

8733 

20 

Fomalhaut 

W. 

87  42  42 

3056 

89  13  51 

3074 

90  44  36 

3903 

92  14  57 

3014 

a  Pe^asi 
a  Anetis 

W. 

70  29  58 

3676 

72    7  11 

3690 

73  44    4 

8707 

75  20  35 

8753 

W. 

27    0    2 

3787 

28  34  47 

3777 

30    9  45 

8771 

31  44  51 

8708  i 

Pollax 

E. 

51  44  59 

3646 

50    7    5 

3673 

48  29  47 

3600 

46  53    6 

87S7  1 

B43gulu8 

E. 

87  45  51 

3515 

86    4  58 

3533 

84  24  31 

3553 

82  44  30 

8873 

Sun 

E. 

117  31  55 

3883 

115  58    9 

3863 

114  24  49 

3873 

112  51  54 

8803 

21 

Fomalhaut  W. 

99  40  21 

8130 

101    8    6 

3143 

102  35  24 

8167 

104    2  13 

3100 

a  Pegasi 
a  Arietis 

W. 

83  17  48 

3805 

84  52    9 

3833 

86  26    8 

3838 

87  59  46 

8866 

W. 

39  40  10 

3788 

41  14  53 

3708 

42  49  24 

3807 

44  23  43 

8816 

Pollux 

E. 

38  59  20 

3883 

37  26  40 

3090 

35  54  47 

3060 

34  23  43 

8001 

Regulus 

E. 

74  30  52 

3663 

72  53  23 

3661 

71  16  18 

8690 

69  39  37 

8716 

Sun 

E. 

105  13  39 

3880 

103  43  13 

8000 

102  13  11 

8036 

100  43  31 

SOU 

22 

aPe^i 

W. 

95  42  33 

3080 

97  14    3 

3056 

98  45  12 

3071 

100  16    1 

8007 

a  Arietis 

W. 

52  11  59 

3871 

53  44  55 

3883 

55  17  36 

3094 

56  50    3 

8006 

Aldebaran 

W. 

18  27  59 

3834 

20    1  43 

3840 

21  35  19 

3848 

23    8  44 

8868 

Mars 

W. 

14    0  29 

3080 

15  32  10 

3030 

17    3  39 

3060 

18  34  54 

8009 

Regulus 

E. 

61  41  55 

3801 

60    7  28 

3817 

58  33  22 

3833 

56  59  37 

8848 

Sun 

£. 

93  20  45 

8183 

91  53  15 

8148 

90  26    4 

8166 

88  59  13 

3181 

23 

a  Arietis 

W. 

64  28  43 

3061 

65  59  45 

3071 

67  30  34 

3081 

69    1  11 

8001 

Aldebaran 

W. 

30  52  39 

3900 

32  24  46 

3090 

33  56  40 

3930 

35  28  21 

8040 

Mars 

W. 

26    7  26 

8093 

27  37  12 

8033 

29    6  44 

8043 

30  36    3 

8064 

Regulus 

E. 

49  15  41 

3031 

47  43  49 

3036 

46  12  15 

8060 

44  40  59 

8903 

Sun 

E. 

81  49  29 

8353 

80  24  22 

3366 

78  59  31 

8370 

77  34  55 

U08 

24 

a  Arietis 

W. 

76  31  15 

8036 

78    0  43 

8046 

79  30    0 

8063 

80  59    8 

MOD 

Aldebaran 

W. 

43    3  43 

8986 

44  34  13 

3004 

46    4  33 

8001 

47  34  44 

MOO 

Mars 

W. 

37  59  ») 

8103 

39  27  36 

8111 

40  55  32 

8U0 

42  23  19 

S197 

Regulus 

E. 

37    8  44 

8038 

3539    6 

8041 

34    9  44 

8066 

32  40  99 

M68  • 

Sun 

E. 

70  35  21 

0847 

69  12    4 

885T 

67  48  58 

8366 

66  26    2 

n76 

25 

a  Arietis 

W. 

88  22  35 

•099 

89  50  53 

8100 

91  19    3 

8106 

9247    7 

aiio 

Aldebaran 

W. 

55    3  25 

8043 

56  32  46 

8047 

58    2    1 

8063 

59  31    9 

a067 

Mars 

W. 

49  40    2 

8150 

51    7    0 

8164 

52  33  52 

8160 

54    038 

aiTS 

Regulus 

E. 

25  19  35 

8146 

23  52  21 

8166 

22  25  31 

8188 

20  59    8 

0814 

Sun 

E. 

39  33  48 

8413 

58  11  46 

8410 

56  49  51 

8436 

55  28    3 

3431 

26 

a  Arietis 

W. 

100    6    5 

8130 

101  33  38 

8133 

103    1    7 

8137 

104  28  32 

8130 

Aldebaran 

W. 

66  55  34 

8074 

68  24  15 

8077 

69  52  53 

8070 

71  21  28 

SOSS 

Mara 

W. 

61  13  16 

8101 

68  39  36 

8108 

64    5  54 

8104 

65  32  10 

3107 

Pollux 

W. 

26  32  40 

8538 

27  52  28 

8403 

29  13    1 

8467 

30  34  13 

0490 

Sun 

E. 

48  40  29 

8453 

47  19  12 

8466 

45  57  59 

8460 

44  36  49 

0408 

27 

Aldebaran 

W. 

78  43  54 

8086 

80  12  21 

8087 

81  40  47 

8086 

83    9  14 

8000 

Mars 

W. 

72  43    5 

8300 

74    9  14 

3190 

75  35  24 

8196 

77    1  35 

sioe 

Pollux 

W. 

37  27  29 

8833 

38  51  15 

8807 

40  15  18 

8304 

41  39  37 

3989 

Sun 

E. 

37  51  37 

8471 

36  30  40 

8473 

35    9  45 

8473 

33  48  51 

0473 

r 
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Ster'f  NuM 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 
Podtion. 

Midnight. 

of 
Dili: 

XVh. 

of 
IMff. 

XVUlh 

of 
Diff. 

9611 

XXIh. 

of 

Dur. 

Mars            E. 

isis'si 

9M1 

163d    & 

3586 

14  56' 5(5 

13^18' 1(5 

3640 

Pollux          E. 

58  22  18 

SMS 

56  42    8 

3669 

55    2  31 

3694 

53  23  28 

3619 

Regulus        E. 

94  33  52 

3438 

92  51  12 

3467 

91    8  58 

3476 

89  27  11 

3496 

Sun            E. 

123  51  21 

3752 

122  15  50 

3773 

120  40  45 

3793 

119    6    7 

3813 

ao 

Fomalhaut  W. 

93  44  53 

8034 

95  14  24 

8066 

96  43  29 

8076 

98  12    8 

8007 

a  Pegaai       W. 

76  56  45 

3789 

78  32  33 

3765 

80    8    0 

3773 

81  43    5 

3788 

a  Anetia       W. 

33  20    1 

3760 

34  55  10 

3771 

36  30  16 

3775 

38    5  17 

3781 

Pollux          E. 

45  17    2 

3766 

43  41  36 

3786 

42    6  50 

3817 

40  32  44 

3849 

Begulus        E. 

81    4  56 

3600 

79  25  47 

3609 

77  47    4 

3637 

76    8  46 

3646 

Sun             E. 

111  19  25 

3913 

109  47  21 

3983 

108  15  43 

3951 

106  44  29 

3970 

21 

Fomalhaut  W. 

105  28  34 

8316 

106  54  25 

8341 

108  19  46 

8366 

109  44  37 

8204 

aP^asi       W. 
a  Anetis       W. 

89  33    2 

3873 

91    5  57 

3889 

92  38  30 

3906 

94  10  42 

3933 

45  57  50 

3837 

47  31  43 

3887 

49    5  23 

3848 

50  38  48 

2850 

Pollux          E. 

32  53  31 

8045 

31  24  14 

8093 

29  55  56 

8147 

28  28  43 

8906 

Begulus        E. 

68    3  19 

3736 

66  27  25 

3751 

64  51  53 

3768 

63  16  43 

2786 

Sun            E. 

99  14  14 

8064 

97  45  20 

8081 

96  16  47 

3099 

94  48  36 

8116 

22 

oPe^       W. 

a  Anetis       W. 

101  46  30 

8003 

103  16  39 

8019 

104  46  28 

8036 

106  15  57 

8061 

58  22  16 

3016 

59  54  14 

3938 

61  25  57 

3939 

62  57  27 

2950 

Aldebaran    W. 

24  41  57 

S866 

26  14  57 

3878 

27  47  44 

3888 

29  20  18 

3808 

. 

Mara            W. 

20    5  54 

3074 

21  36  39 

3966 

23    7    9 

3997 

24  37  25 

8009 

Regnlus        E. 

55  26  11 

3863 

53  53    5 

3878 

52  20  18 

3893 

50  47  50 

3908 

1 

Sun             E. 

87  32  41 

8196 

86    627 

8310 

84  40  31 

8336 

83  14  52 

8380 

1  ^ 

a  Anetis      W. 

70  31  35 

8001 

72    1  47 

8009 

73  31  48 

8019 

75    1  37 

8028 

1 

Aldebaran   W. 

36  59  49 

3960 

38  31    5 

3959 

40    2    9 

3968 

41  33    2 

3077 

Mara            W. 

32    5    9 

8065 

33  34    2 

8075 

35    2  42 

8084 

36  31  11 

8003 

Begulus       E. 

43    9  59 

3976 

41  39  16 

S989 

40    8  49 

8001 

38  38  38 

8015 

Sun             E. 

76  10  34 

8803 

74  46  26 

8816 

73  22  32 

8336 

71  58  50 

8387 

24 

a  Anetis      TV. 

8228    6 

8067 

83  56  56 

8074 

85  25  37 

3061 

€6  54  10 

8087 

Aldebaran   W. 

49    4  45 

8017 

50  34  37 

8033 

52    4  21 

8080 

53  33  57 

8086 

Mara            W. 

43  50  56 

8134 

45  18  24 
5&  43  18 

8141 

46  45  44 

8147 

48  12  57 

8158 

Begulus       E. 

31  11  50 

8083 

8097 

28  15    5 

8113 

26  47  10 

3130 

Sun             E. 

65    3  17 

8383 

63  40  41 

8393 

62  18  15 

8399 

60  55  57 

8407 

25 

a  Anetis       W. 

94  15    5 

3114 

95  42  58 

3119 

97  10  45 

8128 

98  38  27 

8136 

Aldebaran    W. 

61    0  11 

8061 

62  29    8 

8066 

63  58    1 

8068 

65  26  50 

8073 

Mara            W. 

55  27  19 

8178 

56  53  55 

8183 

58  20  26 

8186 

59  46  53 

8188 

Begulus        E. 

19  33  16 

8346 

18    8    0 

8383 

16  43  27 

8398 

15  19  48 

8887 

Sun             E. 

54    622 

8436 

52  44  46 

8441 

51  23  16 

8446 

50    1  50 

8440 

26 

o  Anetis      W. 

105  55  54 

8143 

107  23  13 

3146 

108  50  28 

8147 

110  17  41 

8140 

Aldebaran    W. 

72  50    0 

8083 

74  18  30 

8084 

75  46  59 

8066 

77  15  27 

8086 

Mara             W. 

66  58  23 

8198 

68  24  35 

8198 

69  50  46 

8199 

71  16  56 

3900 

Pollux          W. 

3156    0 

8400 

33  18  16 

8378 

34  40  58 

8368 

36    4    3 

8380 

Sun            E. 

43  15  42 

8463 

41  54  37 

8466 

40  33  35 

8468 

39  12  35 

8470 

27 

Aldebanin   W. 

84  37  41 

8066 

86    6    9 

8084 

87  34  38 

8083 

89    3    9 

8061 

Mara            W. 

78  27  47 

8197 

79  54    0 

8196 

81  20  15 

8194 

82  46  31 

8193 

Pollux          W. 

43    4  10 

8370 

44  28  57 

8369 

45  53  56 

3349 

47  19    7 

8240 

Sun             E. 

32  27  57 

3474 

31    7    4 

8474 

29  46  11 

8474 

28  25  18 

8475 
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OCTOBER,    1864. 


1 


AT 

GREENWICH   APPARENT 

NOON. 

THE   SUN'S 

SMm.1 
Time 

i 

1 

of  th. 

SOBl- 

dtameta 

piMlllg 

tb. 
MoM- 

•am., 

Mte 
tmUnettd 

AppartM 
Timu. 

SULItav 
Iboor. 

Jppareni 

Diff.fbr 
Ihoiur. 

AppantU 

Dlff.lbr 
Ihonr. 

Semi- 
diameter. 

1  Sat 
!  Sun. 
Mon. 

1 
2 
3 

h      m      • 

12  31  22.18 
12  34  59.97 
12  38  38.08 

8 

9.070 
9.083 
9.096 

S.  3  23  vf.l 

3  46  34.0 

4  9  48.3 

u 
58.26 

58.16 

58.04 

1^ 

16 
16 

1.66 
1.94 
2i» 

64*.39 
64.43 
64.48 

lo"  28.91 

10  47.62 

11  6.01 

0.786 
0.773 
0.759 

Tues. 
Wed. 
Thur. 

4 
5 
6 

12  42  16.52 
12  45  55.29 
12  49  34.43 

9.110 
9.125 
9.141 

4  32  59.6 

4  56     7.6 

5  19  11.7 

57.91 
57.76 
57.60 

16 
16 
16 

2,50 
2.78 
8.07 

64.53 
64.59 
64.65 

11  24.07 
11  41.80 
11  59.16 

0.745 
0.730 
0.715 

i  Fri. 
Sat 
Sun. 

7 
8 
9 

12  53  13.97 

12  56  53.91 

13  0  34.28 

9.158 
9.175 
9.193 

5  42  11.8 

6  5     7.5 
6  27  58i2 

57.42 
57.22 
57.01 

16 
16 
16 

3.36 
3.64 
3.92 

64.71 
64.78 
64.85 

12  16.14 
12  32.70 
12  48.83 

0.698 
0.661 
0.663 

Mon. 

:  Tues. 

Wed. 

10 
11 
12 

18     4  15.08 
13     7  56.35 
13  11  38.10 

9.211 
9.231 
9.251 

6  50  43.5 

7  13  23.3 
7  35  57.1 

56.78 
56.54 
56.29 

16 
16 
16 

4.20 

4.49 
4.78 

64.92 
64.99 
65.06 

13    4.53 
13  19.78 
13  84.55 

0.645 
0.625 
0-605 

Thur. 

Fri. 

Sat 

13 
14 
15 

13  15  20.35 
13  19     3.13 
13  22  46.46 

9.273 
9.295 
9.318 

7  58  24.6 

8  20  45.6 
8  42  59.5 

56.02 
55.73 
55.43 

16 
16 
16 

5.06 
5.34 
5.61 

65.14 
65i22 
65.30 

13  48.82 

14  2.55 
14  15.74 

0.583 
0.561 
0.537 

!  Sun. 
1  Mon. 
Tues. 

16 

17 
18 

13  26  30.35 
13  80  14.83 
13  33  59.93 

9.342 
9.368 
9.393 

9     5     6.0 
9  27     4.7 
9  48  55.3 

55.11 
54.78 
54.43 

16 
16 
16 

5.88 
6.15 
6.42 

65.38 
65.47 
65.56 

14  28.37 
14  40.40 
14  51.81 

0^13 
0.486 
0.462 

Wed. 
Thur. 
Fri. 

19 
20 
21 

13  37  45.66 
13  41  32.05 
13  45  19.10 

9.420 
9.447 
9.476 

10  10  37.3 
10  32  10.6 
10  53  34.5 

54.07 
53.69 
53.29 

16 
16 
16 

6.69 
6.95 
7.21 

65.65 
65.74 
65.84 

15     2.60 
15  12.74 
15  22.22 

0.435 

0.406 
0.380 

Sat 
Sun. 
Mon. 

22 
23 
24 

13  49     6.85 
13  52  55.30 
13  56  44.46 

9.505 
9.535 
9.565 

11  14  48.7 
11  35  52.8 
11  56  46.5 

53.88 
52.45 
52.01 

16 
16 
16 

7.47 
7.73 
7.99 

65.94 
66.04 
66.14 

15  31.00 
15  39.08 
15  46.45 

0^1 
0.321 

ojeoi 

Tues. 
Wed. 
Thur. 

25 
26 
27 

14     0  34.36 
14     4  25.01 
14     8  16.42 

9.596 
9.627 
9.659 

12  17  29.3 
12  38     0.8 
12  58  20.4 

51.55 
51.07 
50.57 

16 
16 
16 

8.25 
8.51 
8.76 

66.24 
66.34 
66.45 

15  53.09 

15  58.96 

16  4.10 

0.261 
0.829 
0.198 

Fri. 
Sat 
Sun. 
Mon. 

28 
29 
30 
31 

14  12     8.59 
14  16     1.53 
14  19  55.26 
14  23  49.78 

9.691 
9.723 
9.756 
9.789 

13  18  28.0 
13  38  23.0 

13  58     5.1 

14  17  33.9 

50.05 
49.51 
48.95 
48.39 

16 
16 
16 
16 

9.02 
9.27 
9.52 
9.77 

66.56 
66.67 
66.78 
66.89 

16     8.49 
16  12.09 
16  14.91 
16  16.94 

0.166 
0.133 
0.100 
0.067 

Tues. 

32 

14  27  45.09 

9.822 

S.  14  36  48.9 

47.81 

16 

10.02 

67.01 

16  18.17 

Oi)34 

M 

ori.— MeanTlmeorthe 

Bt«r  piimlDg  may  be  f 

oond  by  i 

nbtneUnc  0..18  from  Ih.  8Um«.I  Tto. 

r 
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• 

■   ■'" 

AT   GREENWICH  MEAN  NOON. 

THE  smrs 

i 

i 

1 

Xqnatlonof 
Tfai«, 
to  be 
added  to 
Mean 
Time. 

BUT.  for 
Ihoar. 

BIdMeal 
Time. 

Apparent 
Bight  AMttiBion. 

Dlff.  for 
Ihoor. 

Apparent 

IMif.ft>r 
Ihour. 

jSat. 
1  Sun. 

1 

1 
2 
3 

12  sf  23*76 
12  35     1.60 
12  38  39.76 

■ 

9.070 
9.083 
9.096 

S.  3  23  27.3 

3  46  44.5 

4  9  59.1 

58!26 
58.16 
58.04 

10'29'.04 

10  47.76 

11  6.15 

0.786 
0.773 
0.759 

h     m      B         1 

12  41  52.80 
12  45  49.36 
12  49  45.91  j 

1 

'  Taes. 
Wed. 
Thur. 

4 
5 
6 

12  42  18.25 
12  45  57.07 
12  49  36.26 

9.110 
9.125 
9.141 

4  33  10.7 

4  56  18.9 

5  19  23.2 

57.91 
57.76 
57.60 

11  24.21 
11  41.94 
11  59.30 

0.745 
0.730 
0.715 

12  53  42.46  , 

12  57  39.01  1 

13  1  35.56 

Fri. 
iSat. 

^  £km. 

1 

7 
8 
9 

12  53  15.84 

12  56  55.83 

13  0  36.25 

9.158 
9.175 
9.193 

5  42  23.5 

6  5  19.4 
6  28  10.3 

57.42 
67.22 
57.01 

12  16.28 
12  32.84 
12  48.97 

0.698 
0.681 
0.663 

13     5  32.12 
13    9  28.67  1 
13  13  25.22  ' 

I 

1  Moo. 

iTues. 

Wed. 

10 
11 
12 

13    4  17.10 
13    7  58.41 
13  11  40.19 

9.211 
9.231 
9.251 

6  50  55.8 

7  13  35.8 

7  36     9.8 

56.78 
56.54 
56.29 

13    4.67 
13  19.92 
13  34.69 

0.645 
0.625 
0.605 

13  17  21.77 
13  21  18.33 
13  25  14.88 

Thur. 

Fri. 

Sat 

13 
14 
15 

13  15  22.48 
13  19     5.30 
13  22  48.67 

9.273 
9.295 
9.318 

7  58  37.5 

8  20  58.7 
8  43  12.7 

56.02 
55.73 
55.43 

13  48.95 

14  2.68 
14  15.87 

0.583 
0.561 
0.537 

13  29  11.43 
13  33    7.98 
13  37    4.54 

Sun. 
Mon. 
Tuea. 

16 
17 

18 

13  26  32.60 
13  30  17.12 
13  34    2.26 

9.342 
9.368 
9.393 

9     5  19.3 
9  27  18.1 
9  49     8.8 

55.11 

54.78 
54.43 

14  28.49 
14  40.52 
14  51.93 

0.513 
0.488 
0.462 

13  41     1.09 
13  44  57.64 
13  48  54.19 

Wed. 
Thur. 
Fri, 

19 
20 
21 

13  37  48.08 
13  41  34.45 
13  45  21.53 

9.420 
9.447 
9.476 

10  10  50.9 
10  32  24.2 
10  53  48.1 

54.07 
53.69 
63.29 

15     2.72 
15  12.85 
15  22.32 

0.435 
0.408 
0.380 

13  52  50.75 

13  56  47.30 

14  0  43.85 

Sat. 

An. 

Mon. 

22 
23 
24 

13  49    9.31 
13  52  57.79 
13  56  46.98 

9.505 
9^35 
9.565 

11  15    2.3 
11  36     6.3 
11  57    0.0 

52.88 
52.45 
52.01 

15  31.09 
15  39.17 
15  46.53 

0.351 
0.321 
0.291 

14    4  40.40 
14    8  36.96 

14  12  33.51 

1 

Tues. 
Wed. 
Thur. 

25 

26 
27 

14    0  36.91 
14    4  27.60 
14    8  19.02 

9.596 
9.627 
9^9 

12  17  42.8 
12  38  14.3 
12  58  33.9 

51.55 
51.07 
50.57 

15  53.16 

15  59.02 

16  4.15 

0.261 
0.229 
0.198 

14  16  30.07 
14  20  26.62 
14  24  23.17 

Fri. 
Sat. 
Sun. 
Mon. 

28 
29 
30 
81 

14  12  11.20 
14  16    4.16 
14  19  57.91 
14  23  52.44 

9.691 
9.723 
9.756 

9.789 

13  18  41.4 
13  38  36.3 

13  58  18.3 

14  17  47.0 

50.05 
49.51 
48.95 
48.39 

16     8.53 
16  12.12 
16  14.93 
16  16.95 

0.166 
0.133 
0.100 
0U)67 

14  28  19.73  1 
14  32  16.28 
14  36  12.84 
14  40    9.39 

Tues. 

32 

14  27  47.76 

9.822 

S.14  37     1.9 

47.81 

16  18.18 

0.034 

14  44     5.94 

s 

roRL— ThsSemfaUan 

Mtar  for  lb 

saa  Nmh  may  be  aaii 

imed  the  same  a«  that  for  Apparvn 

tNoOB. 

L 
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m. 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


4 
I 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 
I 


275 
276 
277 

278 
279 
280 

281 
282 
283 

284 
285 
286 

287 
288 
289 

290 
291 
292 

293 
294 
295 

296 

297 
298 

299 
300 
301 

302 
303 
304 
305 

306 


TViM  LONOrrUDB. 


O    t     H 

188  33  5.6 

189  32  13.5 

190  31  23.3 

191  30  35.0 

192  29  48.6 

193  29  4.0 

194  28  21.2 

195  27  40.2 

196  27  0.9 

197  26  23.4 

198  25  47.7 

199  25  13.8 

200  24  41.8 

201  24  11.7 

202  23  43.6 

203  23  17.5 

204  22  53.5 

205  22  31.6 

206  22  11.8 

207  21  54.2 

208  21  38.8 

209  21  25.7 

210  21  15.0 

211  21  6.5 

212  21  0.3 

213  20  56.2 

214  20  54.2 

215  20  54.3 

216  20  56.5 

217  21 

218  21 


0.7 
6.7 


219  21  14.6 


X' 


32  ld.8 
31  24.7 
30  34.4 

29  46.0 
28  59.5 
14.8 


28 


27  31.9 
26  50.8 
26  11.4 

25  33.8 
24  58.0 
24  24.1 

23  52.0 
23  21.8 
22  53.6 

22  27.4 
22  3.4 
21  41.4 

21  21.5 
21  3.8 
20  48.3 

20  35.1 
20  24.3 
20  15.7 


20 
20 
20 

20 
20 
20 


9.4 
5.2 
3.0 

3.0 
5.1 
9.2 


20  15.1 


20  22.8 


Diff.for 
Ihour. 


47.79 
47.87 
.47.95 

48.03 
48.11 

48.18 

48.26 
48.33 
48.41 

48.48 
48.56 
48.63 

48.71 

.48.79 
48.87 

48.96 
49.05 
49.13 

49.22 
49.31 
49.40 

49.50 
49.59 
49.69 

49.78 
49.88 
49.97 

50.05 
50.13 
50.21 
50.29 

150.36 


LATXTUDB. 


—0.18 
—0.05 
-h0.08 

0.22 
0.34 
0.44 

0.53 
0.59 
0.60 

0.59 
0.56 
0.50 

0.42 
0.33 
0.21 

H-0.07 

—0.07 

0.20 

0.30 
0.39 
0.47 

0.52 
0.54 
0.52 

0.47 
0.39 
0.29 

0.19 
—0.06 
-h0.08 

0.22 

+0.36 


LogBiithm 

ofilM 

Badlui  Vector 

OftlM 

DULfor 

Xarth. 

Ihoor. 

0.0001519 

52.5 

0.0000255 

52.8 

9.9998987 

53.0 

.9997713 

53.2 

.9996435 

53.3 

.9995155 

53.4 

.9993872 

53.4 

.9992588 

53.4 

.9991308 

63.3 

.9990031 

53.1 

.""oo  #Oo 

52.9 

.9987491 

52.6 

.9986233 

52.2 

.9984984 

51.8 

.9983745 

51.4 

.9982516 

51.0 

.9981297 

50.5 

.9980089 

50.1 

.9978891 

49.7 

.9977702 

49.3 

.9976523 

48.9 

.9975353 

48.6 

.9974190 

48.3 

.9973032 

48.1 

.9971880 

47.9 

.9970732 

47.7 

.9969589 

47.5 

.9968449 

47.4 

.9967313 

47.3 

.9966181 

47.1 

.9965053 

46.9 

9.9963930 

46.7 

of 
SidentlOh. 


11  16  16.10 
11  12  20.19 
11     8  24.28 

11  4  28.37 
11  0  32.47 
10  56  36.57 

10  52  40.66 
10  48  44.75 
10  44  48.84 

10  40  52.94 
10  36  57.04  I 
10  33     1.18 

10  29  5.22 
10  25  9.31 
10  21   13.41 

10  17  17.51 
10  13  21.60 
10    9  25.69 

10    5  29.78 

10     1  33.88 

9  57  37.98 

9  53  42.07 
9  49  46.16 
9  45  bOM 

9  41  54.34 
9  37  58.44 
9  34    2.53 

9  30  6.62 

9  26  10.71 

9  22  14.80 

9  18  18.90 

9  14  22.99 


Hon :  A.  oorraspondfl  to  the  tnu  eqoJnox  of  the  date,  x'  to  the  mton  equinox  of  Jeaiuiy  Od. 
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GREENWICH 

MEAN  • 

HME. 

1 

THE 

MOON'S 

SSMIDIAMETER. 

HORIZONTAI 

«  PABALLAX. 

MERIDIAN  PASSAGE. 

1  % 

1 

AGS. 

Noon. 

MldDigbt 

Noon. 

Diff.  for 
1  hoar. 

Midnight 

ms.  for 
1  hour. 

If 
+0.81 

0.98 

1.16 

IMff.far 
Ihoor. 

m 
1.82 

1.89 
1.98 

1 

2 
3 

14  5^'.  8 

14  58.2 

15  4.5 

14  55.4 

15  1.2 
15     8.2 

54'  30.1 

54  49.6 

55  13.2 

+o!72 
0.90 
1.07 

54  3^.3 

55  0.9 
55  26.6 

h      m 

0    8.9 

0  53.4 

1  39.8 

d 

0.6 
1.6 
2.6 

4 
5 
6 

15  12.2 
15  20.9 
15  30.6 

15  16.4 
15  25.6 
15  35.9 

55  41.0 

56  12.9 
56  48.8 

1.34 
1.41 

1.58 

55  56.4 

56  30.3 

57  8.3 

1.33 
1.49 
1.66 

2  28.3 

3  19.1 

4  11.7 

2.07 
2.15 
2.22 

3.6 
4.6 
5.6 

7 
8 
9 

15  41.5 

15  53.0 

16  4.8 

15  47.2 

15  58.9 

16  10.6 

57  28.6 

58  11.1 
58  54.5 

1.7S 
1.80 
1.78 

57  49.6 

58  32.8 

59  15.7 

1.77 
1.81 
1.72 

5  5.8 

6  0.6 
6  55.5 

2.27 
2.28 

6.6 
7.6 
8.6 

10 

-     11 

12 

16  16.1 
16  25.8 
16  32.8 

16  21.2 
16  29.7 
16  34.9 

59  35.9 

60  11.6 
60  37.1 

1.63 
1.30 
0.79 

59  54.8 

60  25.9 
60  45.0 

1.48 

1.06 

+0.48 

7  50.1 

8  44.4 

9  38.6 

2.27 
2.26 
2.26 

9.6 
10.6 
11.6  ' 

13 
14 
15 

16  35.9 
16  34.6 
16  28.8 

16  35.8 
16  32.3 
16  24.3 

60  48.8 
60  44.1 
60  22.7 

+0.15 

-0.55 

1.22 

60  48.6 
60  35.4 
60    6.2 

-0.19 
0.89 
1.53 

10  33.1 

11  28.2 

12  24.2 

2.28 
2.32 
2.34 

12.6 
13.6 
14.6 

16 
17 
18 

16  18.9 
16    5.9 
15  51.3 

16  12.7 
15  58.7 
15  43.7 

59  46.2 
58  58.6 

58    4.8 

1.78 
2.14 
2.29 

59  23.5 
58  32.1 
57  37.1 

1.98 
2.24 
2.29 

13  20.8 

14  17.3 

15  12.8 

2.36 
2.33 
2.27 

15.6 
16.6 
17.6 

19 
20 
21 

15  36.3 
15  22.2 
15    9.9 

15  29.1 
15  15.8 
15    4.6 

57    9.7 
56  18.0 
55  32.8 

2.24 

2.03 
1.71 

56  43.2 
65  54.4 
55  13.4 

2.16 
1.88 
1.52 

16     6.4 

16  57.6 

17  46.1 

2.18 

2.08 
1.97 

18.6 
19.6 
20.6 

22 
23 
24 

15    0.0 
14  52.7 
14  48.2 

14  56.0 
14  50.1 
14  46.9 

54  56.3 
54  29.6 
54  13.0 

1.32 
0.90 
0.48 

54  41.7 
54  20.0 
54     8.4 

1.11 

0.69 

-0.28 

18  32.1 

19  16.2 

19  58.8 

1.88 
1.81 
1.76 

21.6 
22.6 
23.6 

25 
26 
27 

14  46.3 
14  46.9 
14  49.7 

14  46.3 
14  48.1 
14  51.8 

54    6.2 

54    8.5 
54  18.7 

-0.09 

+0.26 

0.56 

54     6.3 
54  12.7 
54  26.2 

+0.09 
0.42 
0.69 

20  40.7 

21  22.8 

22  5.7 

1.75 
1.77 
1.81 

24.6 
25.6 
26.6 

28 
29 
30 
31 

14  54.2 

15  •  0.1 
15     6.9 
15  14.4 

14  57.0 
-  15     3.4 

15  10.6 
15  18.3 

54  35.2 

54  56.8 

55  21.9 
55  49.3 

0.80 
0.98 
1.10 
1.17 

54  45.4 

55  9.0 

55  35.4 

56  3.5 

0.90 
1.04 
1.14 
1.19 

22  49.9 

23  36.1 

6 
0  24.6 

1.88 

1.97 

2.07 

27.6 

28.6 

29.6 

0.9 

32 

15  22.2 

15  26.2 

56  18.0 

+1.21 

56  32.6 

+1.22 

1  15.4 

2.17 

1.9 

. 

1 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMtnrioD. 

Difl. 
for  1  m. 

Dur. 

fbrlm. 

Boor. 

DMT. 
forlm. 

DHL 
fQrlm. 

SAI 

rURDj 

\Y  1. 

MONDAY  a 

0 

h     m     8 
12  50  31.41 

8 

1.0309 

S.  fii  56'!2 

N 

9.406 

0 

h     m     8 
14  26  21.95 

8 

341717 

8.1^35^35.9 

•r 
7.174 

1 

12  52  27.33 

1.M33 

7  57  19.7 

9.876 

1 

14  28  26.36 

3.0763 

14  39  44.3 

7.107 

2 

12  54  23.40 

1.98ft5 

8    6  41.3 

9.345 

2 

14  30  30.98 

34n87 

14  46  48.7 

74)48  , 

3 

12  56  19.59 

1.K78 

8  16    1.1 

94114 

3 

14  32  35.82 

3.0833 

14  53  49iJ 

6JBm  ! 

4 

12  58  15.92 

1.9403 

8  25  19.1 

9.388 

4 

14  34  40.86 

3.0657 

15    0  45.8 

64)10 

5 

13    0  12.40 

1.9497 

8  34  35.1 

9.351 

5 

14  36  46.11 

3.0883 

15    7  38.3 

6.840 

6 

13    2    9.04 

1.9492 

8  43  49.2 

9.318 

6 

14  38  51.57 

34)037 

15  14  26.6 

6.77« 

7 

13    4    5.82 

I.W77 

8  53    1.3 

9.185 

7 

14  40  57.24 

3.0963 

15  21  10.9 

6.708 

8 

13    6    2.75 

1.9003 

9    2  11.3 

9.151 

8 

14  43    3.12 

34)097 

15  27  51.0 

6.038 

9 

13    7  59.83 

1.9537 

9  11  19.3 

9.117 

9 

14  45    9.21 

3.1083 

15  34  26.8 

6.568 

10 

13    9  57.06 

lM6'i 

9  20  25.3 

94)63 

10 

14  47  15.51 

9.1067 

15  40  58.5 

6.489 

11 

13  11  54.45 

1.9678 

9  29  29.0 

9.045 

11 

14  49  22.02 

3.1103 

15  47  25.8 

6.490 

12 

13  13  52.01 

1.9005 

9  38  30.4 

94)07 

12 

14  51  28.74 

3.1137 

15  53  48.8 

6.347 

13 

J  3  15  49.72 

IMS2 

9  47  29.6 

8.967 

13 

14  53  35.67 

9.1173 

16    0    7.4 

6.378 

1  14 

13  17  47^9 

1.9659 

9  56  26.4 

84)38 

14 

14  55  42.81 

3.1307 

16    6  21.5 

6.196   1 

15 

13  19  45.61 

1.9680 

10    5  20.9 

8.889 

15 

14  57  50.17 

3.1343 

16  12  31.0 

6.1SS   : 

16 

13  21  43.80 

1.97IS 

10  14  13.1 

8.850 

16 

14  59  57.74 

3.1378 

16  18  36.1 

64)47  ! 

17 

13  23  42.16 

1.9741 

10  23    2.8 

8.809 

17 

15    2    5.52 

3.1318 

16  24  36.6 

64)70  : 

18 

13  25  40.68 

1.9769 

10  31  50.0 

6.767 

18 

15    4  13.52 

3.1848 

16  30  32.4 

6.883 

19 

13  27  39.37 

1.9797 

10  40  34.8 

8.735 

19 

15    6  21.73 

3.1384 

16  36  23.7 

6.815 

20 

13  29  38.24 

].98i26 

10  49  17.0 

8.663 

20 

15    8  30.15 

3.1410 

16  42  10.2 

6.736 

21 

13  31  37.30 

1.9855 

10  57  56.5 

84»8 

21 

15  10  38.78 

3.1454 

16  47  51.9 

^M 

22 

13  33  36^2 

1.9885 

11    6  33.5 

8.503 

22 

15  12  47.62 

3.1400 

16  53  28.9 

6.677 

23 

13  35  35^ 

SI 

1.9015 

JNDA^ 

S.11  15    7.7 
r  2. 

64M7 

23 

15  14  56.67 
TD 

3.1536 
ESDA^ 

S.16  59    1.0 

sr  4. 

6.486 

0 

13  37  35.51 

1.9945 

S.11  23  39.2 

6.501 

0 

15  17    5.92 

3.1660 

S.17    4  28.3 

6.414 

1 

13  39  35.27 

1.9975 

11  32    7.9 

8.455 

1 

15  19  15.39 

3.1505 

17    9  50.6 

6.836 

2 

13  41  3551 

3/K)05 

11  40  33.7 

6.406 

2 

15  21  25.07 

3.1680 

17  15    7.9 

5.347 

3 

13  43  35.32 

9MM 

11  48  56.6 

8.300 

3 

15  23  34.96 

3.1665 

17  20  20^ 

6.164 

4 

13  45  35.61 

%MM 

11  57  16.8 

8.813 

4 

15  25  45.06 

3.1700 

17  25  27.7 

64)60 

5 

13  47  36.09 

3.0095 

12    5  33.9 

8.363 

5 

15  27  55.37 

9.1786 

17  30  29.9 

4J66 

6 

13  49  36.77 

34)135 

12  13  47.9 

fi.310 

6 

15  30    5.88 

3.1760 

17  35  2a9 

4.800 

7 

13  51  37.62 

3.0156 

12  21  59.0 

8.168 

7 

15  32  16.60 

3.1803 

17  40  18.9 

4.833 

8 

13  53  38.66 

3.0168 

12  30    6.9 

8.106 

8 

15  34  27.53 

8.1838 

17  45    5.6 

4.736 

9 

13  55  39.90 

3.0330 

12  38  11.6 

84)64 

9 

15  36  38.67 

3.187S 

17  49  46.9 

4.647 

10 

13  57  41.32 

3U»53 

12  46  13.3 

84)03 

10 

15  38  50.02 

3.1908 

17  54  23.1 

4.666 

11 

13  59  42.93 

3.0385 

12  54  11.7 

7.948 

11 

15  41    1.57 

3.1MS 

17  58  53.9 

4«466 

12 

14    1  44.74 

3UKI18 

13    2    6.8 

7.898 

12 

15  43  13.32 

3.1976 

18    3  19.4 

4.380 

13 

14    3  46.74 

3.0353 

13    9  58.6 

7.885 

13 

15  45  25J27 

3.9000 

18    7  39.5 

4J296 

14- 

14    5  48.94 

3.0985 

13  17  47.0 

7.778 

14 

15  47  37.42 

3.30a 

18  11  54.1 

4.196 

15 

14    7  51.33 

3J0418 

13  25  31.9 

7.730 

15 

15  49  49,78 

9J»77 

18  16    3J2 

4.106 

16 

14    9  53.93 

3U>453 

13  33  13.5 

7.663 

16 

15  52    2.34 

3.3110 

18  20    6.8 

44>1S 

17 

14  11  56.73 

3UM65 

13  40  51.5 

,       7.604 

17 

15  54  15.10 

3.3143 

18  24    4.8 

8396 

18 

14  13  59.72 

3.0518 

13  48  26.0 

1       7.545 

18 

15  56  28.05 

3.3176 

18  27  57  JJ 

3.837 

19 

14  16    2.92 

3J)553 

13  55  56.9 

7.485 

19 

15  58  41.20 

3.3307 

18  31  44.1 

8.783 

20 

14  18    6.32 

3.0665 

14    3  24.1 

7.434 

20 

16    0  54.54 

3.SS89 

18  35  25J8 

84138 

21 

14  20    9.92 

34)618 

14  10  47.7 

7.863 

21 

16    3    8.07 

3.3371 

18  39    0.5 

3.64S 

22 

14  22  13.73 

34)653 

14  18    7.7 

7.303 

22 

16    5  21.80 

3.3803 

18  42  30.1 

3.446 

23 

.    14  24  17.74 

34)685 

14  25  23.8 

1       7.341 

23 

16    7  a5.72 

3.3336 

18  45  53.8 

8.348 

24 

14  26  21.95 

34)717 

S.14  32  35.9 

7.174 

24 

16    9  49.82 

3.3367 

S.18  49  11.71 

3.951 

J 
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geeejNwich  mean  time. 

THR  MOON'S  RIGHT 

ASCENSION  ANli  DBCUNATION. 

Door. 

i 

B^tAjMMMton. 

DilL 
forlm. 

WIT. 
f6rlm. 

Hoar. 

Right  AMnrioD. 

IMA. 
forXm. 

Dlff. 
fbrlm. 

WED 

NKSD 

AY  5.    ^ 

FRIDAY  7. 

0 

h    m    ■ 
16    9  49^ 

8 
9.9367 

S.18^49'li.7 

S.951 

0 

h     m     8 
18    0  12.47 

■ 
9.3415 

S.19  23(50.3 

II 
1.0f7 

1  1 

16  12    4.12 

9.9886 

18  52  23.9 

8.153 

1 

18    2  33.36 

9.3488 

19  21  50.0 

9.069 

2 

16  14  16.60 

18  55  30.1 

30)54 

2 

18    4  54.32 

9J001 

19  19  42.8 

9.177 

3 

16  16  d3i25 

9.9400 

18  58  30J2 

9.966 

3 

18    7  15.36 

9JI5U 

19  17  28.8 

9.909 

1   4 

16  18  48.10 

9.9490 

19    1  24.6 

9.857 

4 

18    9  36.48 

9^095 

19  15    7.8 

9.407 

1   5 

16  21    3.13 

9.9690 

19    4  12J9 

9.757 

5 

18  11  57.66 

t.MfflO 

19  12  39.9 

9.509 

6 

16  23  18.35 

9.9500 

19    6  55Jd 

9.656 

6 

18  14  18.91 

9J547 

19  10    5.0 

9.687 

7 

16  25  33.74 

9.9M0 

19    9  31.6 

9.555 

7 

18  16  40.23 

9.3568 

19    7  23iJ 

9.753 

i    ^ 

16  27  49^1 

9.9010 

19  12    IS 

9.453 

8 

18  19    1.61 

9J568 

19    4  34.5 

9.80B 

9 

16  30    5.06 

9.96S0 

19  14  25.7 

9.350 

9 

18  21  23.04 

9.3878 

19    1  39.0 

9.9B3 

10 

16  32  20.99 

9.9600 

19  16  43.7 

9JM7 

10 

18  23  44.54 

9.3087 

18  58  36.5 

3.006 

11 

16  34  37.09 

9.9606 

19  18  55.4 

9.143 

11 

18  26    6.09 

9.8506 

18  55  27.1 

8.913 

12 

16  36  53.36 

9.9794 

19  21    0.8 

9.039 

12 

18  28  27.68 

9J804 

18  52  10.8 

8.396 

13 

16  39    9.79 

9.9709 

19  23    0.0 

1.B35 

13 

18  30  49.33 

9J819 

18  48  47.6 

3.443 

14 

16  41  26.38 

9.9770 

19  24  52.9 

1.830 

14 

18  33  11.02 

9.3610 

18  45  17.5 

8.566 

15 

16  43  43.13 

9.9806 

19  26  39.6 

1.794 

15 

18  35  32.74 

9.3036 

18  41  40.6 

8.678 

16 

16  46    0.06 

9.9833 

19  28  19.9 

1.618 

16 

18  37  54.52 

9.3639 

18  37  56.7 

3.788 

17 

16  48  17.14 

9.9880 

19  29  53.8 

1.619 

17 

18  40  16.33 

9.3638 

18  34    6.0 

8.909 

IB 

16  50  34.36 

9.9885 

19  31  21.4 

1.406 

18 

18  42  38.17 

9JI643 

18  30    8.5 

4.016 

19 

16  52  51.75 

9.9910 

19  32  42.6 

1.800 

19 

18  45    0.05 

9J648 

18  26    4.1 

4.180 

20 

16  55    9.29 

9.9836 

19  33  57.3 

1.199 

20 

18  47  21.96 

9.3864 

18  21  52.9 

4.944 

21 

16  57  36.98 

9.9009 

19  35    5.5 

1.084 

21 

18  49  43.90 

9^060 

18  17  34.8 

4.356 

22 

16  59  44.83 

9.908T 

19  36    73 

0.975 

22 

18  52    5.88 

9J065 

18  13    9.8 

4.479 

23 

17    2    2.82 
THt 

9.3019 

JRSD-^ 

S.19  37    2.5 
LY  6. 

0.866 

23 

18  54  27.88 
SAT 

9i8ffB8, 

WSLDA 

S.18    8  38.1 
T   8. 

*     4.566 

0 

17    4  20.95 

9.3098 

S.19  37  SlSi 

0.7f7 

0 

18  56  49.89 

9.8871 

S.18    9  59.7 

4.608 

1 

17    6  39.25 

9.3000 

19  38  33.4 

0.648 

1 

18  59  11.93 

9.3074 

17  59  14.4 

4.610 

2 

17    8  57.68 

9.8089 

19  39    9.0 

0.538 

2 

19    1  33.98 

9.3876 

17  54  22.4 

4JI93 

3 

17  11  16i23 

9.3104 

19  39  37.9 

0.498 

3 

19    3  56.03 

9J07B 

17  49  23.8 

5.085 

4 

17  13  34.92 

9.3130 

19  40    0.3 

0.818 

4 

19    6  18.11 

9.8080 

17  44  18.3 

6.147 

5 

17  15  53.73 

9.3145 

19  40  16JD 

0.907 

5 

19    8  40.20 

9.8089 

17  39    6.1 

5.900 

6 

17  18  12.66 

9.3165 

19  40  25.0 

0.005 

6 

19  11    2.29 

9^084 

17  33  47.3 

5.371 

7 

17  20  31.72 

9J)185 

19  40  27.3 

0.017 

7 

19  13  24.40 

9.3086 

17  28  21.7 

5.489 

8 

17  22  50.89 

9.3906 

19  40  22.9 

0.190 

8 

19  15  46.51 

9J6B5 

17  22  49.5 

5.508 

9 

17  25  10.18 

9.3994 

19  40  11.9 

0.941 

9 

19  18    8.63 

9.3685 

17  17  10.9 

6.703 

10 

17  27  29.59 

9.3943 

19  39  54.1 

0.863 

10 

19  20  30.74 

9.3085 

17  11  25.3 

6.818 

11 

17  29  49.11 

9.3963 

19  39  29.5 

0.466 

11 

19  22-52.85 

9J6B4 

17    5  33.2 

5.999 

12 

17  32    8.74 

9.3989 

19  38  58.2 

0.579 

12 

19  25  14.97 

9.3664 

16  59  34.4 

6J)80 

13 

17  34  28.50 

9.3300 

19  38  20.1 

0.603 

13 

19  27  87.08 

9.8083 

16  53  29.3 

0.138 

14 

17  36  48.36 

9.3318 

19  37  35.2 

0.806 

14 

19  29  59.18 

9.8689 

16  47  17.7 

6.947 

15 

17  39    8.33 

9.3336 

19  36  43.6 

0.018 

15 

19  32  21^27 

9.38B1 

16  40  59.6 

6.355 

16 

17  41  28.40 

9.3358 

19  35  45.2 

1.080 

16 

19  34  43.36 

9.3680 

16  34  35.0 

6.468 

17 

17  43  48.57 

9.8370 

19  34  39.9 

1.144 

17 

19  37    .5.43 

9.3678 

16  28    4.0 

6.570 

18 

17  46    8.84 

a.iHBft 

19  33  27.6 

1.968 

18 

19  39  27.49 

9.8676 

16  21  26.6 

0.676 

19 

17  48  29.21 

9.3409 

19  32    8.6 

1.373 

19 

19  41  49.54 

9JM73 

16  14  42.8 

6.789 

20 

17  50  49.68 

9.3418 

19  30  42.7 

1.487 

20 

19  44  11.57 

9.3671 

16    7  52.7 

6.888 

21 

17  53  10.25 

9.3434 

19  29    9.9 

1.609 

21 

19  46  33.58 

941668 

16    0  56.3 

oum 

32 

17  55  30.91 

9.3450 

19  27  30.3 

1.717 

22 

19  48  55.58 

9.3066 

15  53  53.4 

7.006 

23 

17  57  51.65 

9.3463 

19  25  43.8 

1.833 

23 

19  51  17.57 

9JI86S 

15  46  44.4 

7J»9 

24 

18    0  12.47 

9.3475 

S.19  23  50.3 

1.047 

24 

19  53  39.54 

9.8650 

S.15  39  29.4 

7.805 

22 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  raaUT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Bight  iMflDBiOD. 

DiilL 
forlm. 

Diff. 
forlm. 

1 
Pift 

for  1  m. 

SUNDAY  9. 

TUESDAY  11. 

0 

h    m    ■ 
19  53  39.54 

■ 
9J)659 

S.l^%l29.4 

M 
7.306 

.0 

h     m     ■ 
21  46  38.96 

8 
3.3434 

S.  8°   i  34!0 

m 
11.999 

1 

19  56    1.48 

3.3656 

15  32    8.0 

7.407 

1 

21  48  59.50 

3.8431 

7  53  14.2 

11.367 

2 

19  58  23.40 

3.9661 

15  24  40.6 

7.508 

2 

21  51  20.02 

3.3418 

7  41  51.1 

11.413 

3 

20    0  45.30 

3.3648 

15  17    7.3 

7.608 

3 

21  53  40.51 

3.3416 

7  30  24.8 

11.408 

4 

20    3    7.18 

3.3644 

15    9  27.7 

7.708 

4 

21  56    0.99 

3.3418 

7  18  54i> 

IIJMS 

5 

20    5  29.03 

3.3680 

15    1  42.2 

7.808 

5 

21  58  21.46 

3.3411 

7    7  21.9 

11.676 

6 

20    7  50.84 

3.3634 

14  53  50.7 

7.008 

6 

22    0  41i)2 

3.3409 

6  55  45.8 

11.639 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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W. 

107  26    8 

9604 

"l09    4  58 

9589 

110  44    8 

9576 

112  23  36 

9563 

Venus 

W. 

85  12    3 

9681 

86  49    8 

9666 

88  26  33 

9653 

90    4  17 

3638 

Jupiter 

W. 

67    3  50 

9348 

68  48  40 

9835 

70  33  49 

3331 

72  19  18 

3809 

AnUres 

W. 

57  20  44 

9383 

59    5  55 

9318 

60  51  28 

3804 

62  37  22 

3289 

E. 

37  43    2 

8919 

36  29  54 

4044 

35  18  58 

4198 

34  10  'SO 

4878 

a  Pe^asi 

E. 

48    0  56 

9596 

46  21  56 

9601 

44  43    3 

3610 

43    4  21 

9631 

a  Anetis 

E. 

90  24    4 

3348 

88  39  15 

9335 

86  54    7 

3333 

85    8  41 

3811 

10 

Sun 

W. 

120  45  36 

3497 

122  26  54 

9485 

124    8  29 

9473 

125  50  20 

3468 

Venus 

W. 

98  17  37 

9579 

99  57  11 

9550 

101  37    2 

3548 

103  17    9 

3586 

Jupiter 

W. 

81  11  18 

9947 

82  58  36 

9335 

84  46  11 

3925 

86  34    2 

3314 

23 
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XV. 


GREENWICH  MEAN  ' 

riMK. 

LUNAB  DISTAKCE&                                                            | 

5  . 

starts  Nui« 

P.L. 

P.L. 

P.L. 

P.L.   ' 

and 

Noon. 

Of 

nih. 

of 

VPk. 

tf 

DD*. 

of 

10 

Poflitkm. 

Dfff. 

DHL 

DIS. 

DM. 

1 

Antares 

W. 

64°23'3f 

S376 

66°10'l5 

99B9 

^'s^  i 

9949 

69°44'25 

9987 

a  Pegasi 
a  Anetifl 

E. 

41  25  55 

9086 

39  47  49 

9606 

38  10    8 

9678 

36  32  59 

2709 

E. 

83  22  57 

9ia& 

81  36  55 

9986 

79  50  35 

9876 

78    3  59 

9364 

11 

Jupiter 

W. 

88  22    9 

9908 

90  10  32 

9198 

91  59  10 

9188 

93  48    3 

9174  1 

Antares 

W. 

78  45    8 

9118 

80  34    8 

9l6ff 

82  23  24 

9156 

84  12  55 

9k9; 

a  A(^uilaB 

a  Anetis 

W. 

34  43  36 

8846 

36    1  21 

8606 

37  21  30 

8384 

38  44  14 

8977  ; 

E. 

69    7    4 

9316 

67  18  50 

9907 

65  30  42 

990tf 

63  42  14 

9193 

Aldebaran 

E. 

102    9  35 

91M 

100  19  58 

9141 

98  29  56 

9131 

96.  39  44 

9m 

Mars 

E. 

111  32  46 

9199 

109  44  17 

9188 

107  55  31 

9177 

106    6  29 

9168  ■ 

12 

Antares 

W. 

93  23  44 

9111 

95  14  27 

9106 

97    5  19 

9099 

98  56  20 

SON 

a  Ac^uilsB 
a  Anetis 

W. 

46    4  28 

9896 

47  36  52 

9849 

49  10  25 

9796 

50  45    0 

97*1 

E. 

54  37  48 

9179 

52  48  38 

9171 

50  59  27 

9170 

49  10  15 

9179 

Aldebaran 

E. 

87  25  28 

9068 

85  34    3 

9077 

83  42  29 

9072 

81  50  46 

9066 

Mars 

E. 

96  57  56^ 

9197 

95    738 

9190 

93  17  10 

9116 

91  26  33 

91C9 

13 

a  Aquil» 

W. 

58  50  20 

9696 

60  29  20 

9678 

62    8  49 

9567 

63  48  43 

9649 

Fomalhaut  W.| 

34    4  46 

8999 

35  16  35 

8816 

36  31  22 

8661 

37  48  51 

8597 

a  Arietis 

E. 

40    5  27 

9909 

38  17    2 

9914 

36  28  56 

9930 

34  41  13 

9947 

Aldebaran 

E. 

72  30  35 

9059 

70  38  22 

9061 

68  46    7 

9060 

66  53  51 

9060  1 

Mars 

E. 

82  11  39 

9091 

80  20  26 

9090 

78  29  11 

1088 

76  37  54 

9068 

14 

ct  Aquilie 

W. 

72  12  50 

9499 

73  54  14 

1488 

75  35  44 

9487 

77  17  16 

9466  ! 

Fomalhaut 

W. 

44  47  41 

8080 

46  16  15 

8991 

47  46    1 

9971 

49  16  50 

9927 

aPegast 
Aldebaran 

W. 

25  16  48 

8960 

26  45  46 

9949 

28  17  12 

1846 

29  50  41 

9767 

E. 

57,*©    1 

9<M» 

55  41    5 

9066 

53  49  16 

9078 

51  57  35 

9079 

Mars 

E. 

^  21  48 

9996 

65  30  46 

9106 

63  39  51 

9107 

61  49    3 

9118 

Pollux 

E. 

100    7  42 

S148 

98  17  56 

1161 

96  28  15 

9156 

94  38  41 

9161 

15 

a  AquilsD 

W. 

85  44  27 

1^607 

87  25  31 

9616 

89    624 

9636 

90  47    3 

9636 

Fomalhaut 

W. 

57    2  37 

9784 

58  37  26 

9768 

60  12  36 

9754 

61  48    4 

2744  • 

a  Pe^asi 
Aldeoaran 

W. 

37  58  38 

9948 

39  38  52 

9690 

41  19  37 

9509 

43    0  48 

3487  1 

E. 

42  41  56 

3191 

40  51  29 

9189 

39    1  18 

9148 

37  11  24 

91»  ■ 

Mars 

E. 

52  37  33 

9191 

50  47  52 

)il61 

48  58  26 

9171 

47    9  15 

9189  < 

Pollux 

E. 

85  33  13 

9900 

63  44  45 

9310 

81  56  32 

9331 

80    8  36 

9983  ' 

16 

Fomalhaut 

W. 

69  47  45 

9198 

71  23  48 

97SI 

72  59  47 

9786 

74  35  40 

9743  ; 

a  Pes;asi 
Aldebaran 

W. 

51  30    9 

3469 

53  12  15 

3466 

54  54  18 

9468 

56  36  16 

9473  j 

E. 

28    6  53 

9998 

26  19    7 

9946 

24  31  48 

9966 

22  44  57 

9386 

Mars 

E. 

38    753 

3948 

36  20  37 

3964 

34  33  44 

9979 

32  47  14 

9396 

Pollux 

E. 

71  13  40 

3804 

69  27  46 

3890 

67  42  15 

5K337 

65  57  10 

9865 

Regulus 

E. 

107  40  49 

9999 

105  52  54 

3986 

104    5  20 

9960 

102  18    7 

9365 

17 

Fomalhaut 

W. 

82  32  23 

9798 

84    7    0 

9906 

85  41  16 

9898 

87  15  16 

9888 

a  Pegasi 
a  Anetis 

W. 

65    3  40 

9618 

66  44  28 

9680 

68  25    0 

9543 

70    5  14 

2566 

W. 

21  49    3 

2776 

2324    2 

9784 

24  59  57 

9704 

26  36  33 

9081 

Mars 

E. 

24    1  16 

3894 

22  17  33 

3417 

20  34  22 

9441 

18  51  46 
52  13  26 

9479 

Pollux 

E. 

57  18  a? 

3466 

55  36  18 

9479 

53  54  35 

9608 

9697 

Regulus 

E. 

93  27  37 

9844 

91  42  41 

3961 

89  58  10 

9878 

88  14    3 

9SS6 

18 

Fomalhaut 

W. 

94  59  32 

9993 

96  31    9 

9964 

98    2  19 

9977 

99  33    0 

8CO0  ' 

a  Pepasi 
a  Anetis 

W. 

78  21  31 

9689 

79  59  43 

9649 

81  37  32 

9666 

63  14  59 

9889  ' 

W. 

34  44  14 

9669 

36  21  59 

9666 

37  59  39 

9661 

39  37  11 

9669  1 

Pollux 

E. 

43  56  32 

966S 

42  19    5 

9697 

40  42  21 

97Bi 

39    6  22 

9766  ! 

r 
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GBEEISWICH  MEAN  TIME. 

~ 

LUNAB  DI8TANCES 

k 

10 

Star's  Nan 

10 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Podtton. 

Midnifflit. 

of 
IMS. 

XVk. 

of 
DIff. 

XVBIk. 

of 

Diff. 

XXP^ 

of 
Dlff. 

Antarea 

W. 

7f3l'5* 

S2M 

73^9  4# 

9919 

75    i5i\ 

9S00 

76''56  2l 

9180 

aPe^ 
a  Anetis 

E. 

34  56  31 

3T40 

33  20  51 

9700 

31  46  10 

9840 

30  12  42 

3014 

E. 

76  17    6 

S3«S 

74  29  57 

9948 

72  42  34 

3933 

70  54  56 

9234 

11 

Jupiter 

W. 

95  37    9 

3106 

97  26  28 

9107 

99  16    0 

914ft 

101    5  44 

9143 

An  tares 

W. 

86    2  40 

^40 

87  52  38 

9183 

89  42  49 

91-24 

91  33  11 

3117 

a  A(jiul» 
a  Anetjs 

W. 

40    8  52 

lies 

41  35  23 

800G 

43    3  35 

8033 

44  33  20 

3050 

E. 

61  53  36 

9197 

60    4  49 

9183 

58  15  54 

9170 

56  26  53 

3175 

Aldebanui 

E. 

94  49  IB 

9119 

92  58  39 

9JO0 

91    7  47 

9097 

89  16  4:3 

2090 

Mars 

E. 

104  17  13 

SIM 

102  27  43 

91S0 

100  38    0 

9141 

98  48  •  4 

9134 

12 

Anta2«s 

W. 

100  47  28 

9090 

102  38  42 

9087 

104  30    1 

9^180 

106  21  23 

3388 

a  AquilflB 
a  Anetis 

w. 

52  20  32 

9TU 

58  56  55 

9070 

55  34    3 

9048 

57  11  53 

9021 

E. 

47  21    5 

A174 

45  31  56 

9178 

43  42  57 

9184 

41  54    6 

9193 

Aldeharaa 

E. 

79  58  55 

90«d 

78    6  58 

9000 

76  14  54 

9000 

74  22  46 

9053 

Mars 

E. 

89  35  47 

9104 

87  44  54 

9000 

85  53  54 

9090 

84    2  49 

9003 

18 

a  Aquiltt 

W. 

05  29    0 

9M7 

67    936 

9010 

68  50  28 

9000 

70  31  34 

9498 

Fomalhaiit 

W. 

39   «  45 

9410 

40  30  48 

8811 

41  54  47 

8394 

43  20  28 

8147 

a  Aiietifl 

E. 

32  53  56 

S9T0 

31    7  13 

9900 

29  21  11 

9333 

27  35  58 

2371 

E- 

65    1  35 

9009 

63   9  21 

9008 

61  17  ID 

9000 

59  25    3 

2050 

Mars 

E. 

74  46  37 

9080 

72  55  21 

9000 

71    4    7 

9003 

69  12  55 

2095 

14 

a  AquilflB 

W. 

78  58  4& 

9487 

80  40  21 

9480 

82  21  50 

9490 

^    3  13 

9409 

Fomalhaiit 

W. 

50  48  34: 

9800 

52  21    7 

9800 

53  54  20 

9828 

55  28  14 

2804 

aPeaasi 

W. 

31  25  5S 

9709 

33    229 

3040 

34  40  17 

9007 

36  19    3 

9571 

E. 

50   ^   ^ 

9090 

48  14  43 

9004 

46  23  34 

9109 

44  32  38 

9111 

Mars 

E. 

59  58  24 

9110 

58    7  54 

9120 

56  17  35 

9134 

54  27  28 

9143 

PoUmx 

E. 

92^  14 

910T 

90  59  57 

9174 

89  10  50 

9189 

87  21  55 

9190 

1^ 

a  Aquils 

W. 

92  27  26 

9048 

94    7  32 

9061 

95  47  20 

9070 

97  26  48 

9501 

Pomattiaiit 

W. 

63  23  46 

9T00 

64  59  38 

9700 

66  35  38 

9798 

68  11  41 

9797 

aPeoaa 

Aldeoaraii 

W. 

44  42  £9 

mi 

46  24    5 

ii470 

48    6    1 

9400 

.49  48    3 

9403 

E. 

85  21  48 

9108 

33  32  32 

9189 

31  43  37 

9196 

29  55    3 

9313 

Mars 

E, 

45  20  21 

3104 

43  31  45 

9907 

41  43  28 

9390 

39  55  30 

3334 

Pdlux 

E. 

78  20  57 

9940 

76  33  37 

3308 

74  46  37 

9379 

72  59  57 

9287 

16 

Fomalhant 

W. 

76  11  24 

S900 

77  46  58 

3700 

79  22  21 

9700 

80  57  30 

9781 

oPegasi 
AMebaian 

W. 

68  18    7 

S480 

$9  59  48 

9488 

61  41  18 

9497 

63  22  36 

9507 

E. 

20  58  37 

9000 

19  12  50 

9888 

17  27  39 

9869 

15  43  10 

9806 

Man 

E. 

31    1    9 

9014; 

29  15  30 

3889 

27  30  17 

9351. 

25  45  32 

9871 

Pollux 

E, 

64  12  31 

9874 

62  28  19 

3004 

GO  44  35 

94ia 

59    1  19 

3484 

Begulus 

E. 

100  31  16 

9800 

98  44  47 

3300 

96  58  40 

9311 

95  12  57 

9837 

i7 

FoDuffliaut 

W. 

88  48  54 

900« 

90  22    9 

3074 

91  55    1 

9893< 

93  27  29 

9013 

aPegasi 
a  Anetift 

W. 

71  45  K) 

3810 

73  24  46 

9800 

75    4    2 

9000 

76  42  57 

3615 

w. 

28  13  38 

.9009 

29  51    3 

9007 

31  28  41 

3053 

33    6  26 

2649 

Mara 

E. 

17    9  53 

960« 

15  28  45 

9041 

13  48  29 

95801 

12    9  19 

9650 

Pollux 

E. 

50  32  50 

9008 

48  52  50 

9070 

^  13  26 

9006 

45  34  39 

9035 

Begulus 

:e. 

66  30  22 

3418 

84  47    6 

9431 

83    4  16 

9450 

81  21  52 

9467 

}8 

Fomalhaut 

w. 

101    3  13 

aOMi 

102  32  56 

8040 

104    2    8 

8074' 

105  39  49 

8101 

•  Pegasi 
m  Aneds 

w. 

84  52    3 

SOOOi 

86  28  43 

9718 

88    4  50 

973fr 

m  40  52 

9753 

w. 

41  14  33 

aoia 

42  51  42 

9007. 

44  28  39 

9608 

46    5  22 

9710 

1 

Pollux 

E. 

37  31    9 

9804 

35  56  46 

9845 

34  23  16 

9888 

32  50  42 

3935 

180 


OCTOBER,    1864. 


XTH. 
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riME. 

LUNAR  DISTANCES. 

I'Sg 
18 

star's  NaniA 

p.  L. 

p.  L. 

p.  L. 

P.L. 

and 

Noon. 

of 

jnb- 

of 

Vlh. 

of 

IXb. 

of 

Position. 

Diff. 

Diff. 

Diff. 

DiS. 

Regalus 

E. 

79  39'5j51 

3480 

77^  58' 2(5 

3504 

76°I7'l2l 

3628 

74°  36' a? 

3542 

Sun 

E. 

136  59  29 

2796 

135  24  56 

2816 

133  50  49 

3886 

132  17    8 

3855 

19 

aPe^ 

a  Anetis 

W. 

91  16  21 

2779 

92  51  26 

3700 

94  26    7 

2809 

96    0  23 

2828 

W. 

47  41  49 

272a 

49  18    0 

2786 

50  53  54 

274T 

52  29  31 

^60 

Aldebaran 

W. 

13  53  10 

2702 

15  29  47 

2708 

17    6  23 

270O 

IB  42  51 

3717 

Pollux 

E. 

31  19    8 

2968 

29  48  40 

8046 

28  19  23 

8:o» 

26  51  24 

8182 

Regulus 

E. 

66  19  35 

203» 

64  41  28 

3666 

63    3  47 

3673 

61-26  30 

3691 

Sun 

E. 

124  34  59 

3954 

123    3  48 

3978 

121  33    1 

2993 

120    239 

8011 

ao 

a  Arietis 

W. 

60  23    8 

2830 

61  56  57 

3844 

63  30  28 

3857 

65    3  42 

3em 

Aldebaran 

W. 

26  41  51 

2777 

28  16  49 

3790 

29  51  30 

3806 

31  25  52 

3818 

Mars 

W. 

16  30  35 

2848 

18    4    7 

3846 

19  37  36 

3851 

21  10  58 

38S9 

Regulus 

E. 

53  26  12 

2782 

51  51  20 

3799 

50  16  51 

3816 

48  42  44 

3834 

Sun 

E. 

112  36  34 

8108 

111    8  28 

8130 

109  40  43 

8188 

108  13  19 

8154  ! 

21 

a  Arietis 

W. 

72  45  28 

2987 

74  17    0 

3949 

75  48  17 

3963 

77  19  18 

1 
3978 

Aldebaran 

W. 

39  13  21 

2884 

40  46    0 

38^7 

42  18  23 

3909 

43  50  30 

3931 

Mars 

W. 

28  54  54 

2909 

30  27    2 

2919 

31  58  57 

3930 

33  30  38 

3940 

Regulus 

E. 

40  57  43 

2919 

39  25  48 

3936 

37  54  14 

3951 

3623    0 

3969 

Sun 

E. 

101     1  15 

8234 

99  35  46 

8248 

98  10  34 

8362 

96  45  38 

8876 

22 

a  Arietis 

W. 

84  50  49 

8027 

86  20  28 

8088 

87  49  54 

8047 

89  19    9 

8066 

Aldebaran 

W. 

51  27  28 

2976 

52  58  11 

2986 

54  28  43 

2994 

5559    3 

8008 

Mars 

W. 

41    5  57 

2987 

42  36  26 

2996 

44    6  44 

8006 

45  36  52 

8013 

1 

Regulus 

E. 

28  52  14 

8006 

27  23  11 

8077 

25  54  33 

8098 

24  26  21 

8120 

Sun 

E. 

89  44  51 

8338 

88  21  23 

8348 

86  58    7 

8369 

85  35    4 

8860 

23 

a  Arietis 

W. 

96  42  44 

8096 

98  10  59 

8108 

99  39    5 

8109 

101    7    4 

8114 

Aldebaran 

w. 

63  28    9 

8041 

64  57  31 

8047 

66  26  46 

8052 

67  55  54 

8066 

Mars 

w. 

53    5  15 

8046 

54  34  32 

8050 

56    3  43 

8066 

57  32  48 

8080 

Pollux 

w. 

23  33  20 

8644 

24  51    7 

8564 

26    9  59 

8535 

27  29  45 

8495 

Sun 

E. 

78  42  27 

8412 

77  20  24 

8418 

75  58  28 

8424 

74  36^ 

8481 

24 

Aldebaran 

W. 

75  20    8 

8077 

76  48  46 

8079 

78  17  21 

8062 

79  45  53 

son 

Mars 

W. 

64  57    0 

8076 

66  25  40 

8077 

67  54  18 

8078 

69  22  55 

8078  I 

Pollux 

W. 

34  18    0 

8361 

35  41     1 

8343 

37    4  23 

8827 

38  28    3 

8313  ! 

Sun 

E. 

67  49    3 

8462 

66  27  45 

8466 

65    6  31 

8457 

63  45  19 

845Q 

!   25 

Aldebaran 

W. 

87    8  14 

8086 

88  36  41 

8064 

90    5  10 

8088 

91  33  40 

8088 

1 

Mars 

W. 

76  45  52 

8077 

78  14  30 

8076 

79  43    9 

8073 

81  11  51 

8073 

1 
1 

Pollux 

W. 

45  30     1 

8269 

46  55     1 

8249 

48  20  12 

8240 

49  45  34 

89S1 

1 

1 

Sun 

E. 

56  59  40 

8462 

55  38  33 

8461 

54  17  25 

8460 

52  56  16 

8458 

■   26 

Aldebaran 

W. 

98  56  47 

8068 

100  25  36 

8066 

101  54  29 

8061 

103  23  26 

aoan 

1 

Mars 

W. 

88  36    8 

8066 

90    5  12 

8061 

91  34  22 

8047 

93    3  37 

3041 

Pollux 

W. 

56  54  50 

8192 

58  21    9 

3188 

59  47  38 

8177 

61  14  15 

3158 

Reguhis 

W. 

19  54  17 

3228 

21  19  53 

8204 

22  45  58 

8183 

24  12  27 

8165 

Sun 

E. 

46    9  51 

3444 

44  48  24 

8489 

43  26  52 

8436 

42    5  15 

8431 

27 

Mars 

W. 

100  31  34 

8018 

102    1  31 

8006 

103  31  36 

8000 

105    1  49 

9993 

Pollux 

W. 

68  29  42 

8129 

69  57  16 

8122 

71  24  59 

8114 

72  52  52 

8105 

Regulus 

W. 

31  29  44 

8096 

32  57  59 

8084 

34  26  28 

8078 

35  55  10 

1   3o«; 

Sui^ 

E. 

35  15  44 

8403 

33  53  30 

8896 

32  31    9 

8880 

31    8  40 

338S  . 

1 
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GREEINWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

l|^            Star's  Narna 

P.L. 

P.L. 

P.L. 

P.L. 

eg 
\    13 

MXl 
PodtiOD. 

Midnight. 

of 
Dlff. 

XVb. 

of 
Diff. 

xvnib. 

of 
Diff. 

3600 

XXIh. 

of 
Diff. 

Regulus       E. 

72  56'l# 

M61 

71"  16' 2^' 

3660 

69^37^    a 

67^58'    # 

2617 

Sun            E. 

130  43  52 

3676 

129  11     1 

3804 

127  38  35 

3916 

126    6  35 

3934 

19 

a  Pecasi        W. 

97  34  15 

3846 

99    7  43 

3866 

100  40  47 

3883 

102  13  27 

3903 

a  Aneds       W. 

54    4  51 

8774 

55  39  53 

3788 

57  14  36 

3803 

58  49    1 

3816 

Aldebaran    W. 

20  19    8 

27*7 

21  55  12 

3788 

23  31    2 

3760 

25    6  35 

3763 

Pollux          E. 

25  24  53 

8965 

24    0     1 

3363 

22  37    1 

3475 

21  16    9 

3609 

Regulus       E. 

59  49  38 

3709 

58  13  10 

3738 

56  37    7 

3746 

55    1  28 

2763 

1 

Sun            E. 

118  32  40 

8060 

117    3    5 

8048 

115  33  52 

3067 

114    5    2 

3086 

'  ao 

a  Arietis       W. 

66  36  38 

3885 

68    9  16 

3809 

69  41  36 

2913 

71  13  40 

2934 

Aldebaran    AV. 

32  59  57 

3831 

34  33  44 

3846 

36    7  13 

2868 

37  40  26 

3873 

Mare            W. 

22  44  10 

3868 

24  17  10 

3877 

25  49  58 

2887 

27  22  33 

3898 

Regulus       E. 

47    9    0 

2851 

45a5  38 

3868 

44    2  38 

2885 

42  30    0 

3901 

Sun             E. 

106  46  15 

8171 

105  19  31 

8188 

103  53    7 

8304 

102  27    2 

8319 

21 

a  Arietis       W. 

78  50    5 

3965 

80  20  37 

3097 

81  50  54 

3007 

83  20  58 

8018 

Aldebaran    W. 

45  22  22 

3983 

46  53  59 

39U 

48  25  22 

2964 

49  56  32 

3965 

Mara            W. 

35    2    6 

3860 

36  33  22 

3960 

38    4  25 

2969 

39  35  17 

3978 

Regulus        E. 

34  52    8 

3985 

33  21  37 

8003 

31  51  28 

3030 

30  21  40 

3038 

Sun            E. 

95  20  59 

8380 

93  56  35 

3303 

92  32  26 

8316 

91    8  32 

8836 

i  ^ 

a  Arietis       AV 

90  48  13 

8065 

92  17    6 

3078 

93  45  48 

8081 

95  14  21 

3069 

Aldebaran   AV. 

57  29  12 

8013 

58  59  10 

3019 

60  28  59 

8037 

61  58  38 

8034 

l^Iars            W. 

47    6  50 

8019 

48  36  39 

8036 

50    6  19 

8083 

51  35  51 

8089 

. 

Regulus        E. 

22  58  36 

8146 

21  31  22 

3n4 

20    4  42 

3907 
3306 

18  38  41 

8246 

Scn             E. 

84  12  12 

8379 

82  49  31 

8887 

81  27    0 

80    4  39 

3404 

23 

a  Arietis       W. 

102  34  56 

8130 

104    2  41 

3136 

105  30  19 

3131 

106  57  51 

8136 

I 

Aldebaran   W. 

69  24  55 

8063 

70  53  50 

3067 

72  22  40 

8070 

73  51  26 

3073 

Mare            W. 

59    1  47 

8064 

60  30  41 

8067 

61  59  31 

8070 

63  28  17 

8078 

PoUux          W. 

28  50  15 

8400 

30  11  24 

8430 

31  33    8 

3403 

32  55  21 

3380 

; 

Sun             E. 

73  14  57 

8486 

71  53  21 

3440 

70  31  50 

3446 

69  10  24 

8449 

!   24 

Aldebaran   W. 

81  14  23 

8084 

82  42  52 

3086 

84  11  20 

3086 

85  39  47 

8086 

Mare            W. 

70  51  31 

3079 

7220    6 

3079 

73  48  41 

3079 

75  17  16 

3078 

Pollux          W. 

39  51  59 

8800 

41  16  10 

3388 

42  40  35 

3378 

44    5  12 

3968 

Sun             E. 

62  24    9 

8461 

61    3    1 

3463 

59  41  54 

3463 

58  20  47 

3463 

;   25 

Aldebaran  W. 

98    2  12 

3080 

94  30  46 

8078 

95  59  23 

3076 

97  28    3 

3073 

Mare            W. 

82  40  35 

3009 

84    9  22 

8066 

85  38  13 

3063 

87    7    8 

3050 

Pollux          W. 

51  11    6 

8333 

52  36  48 

3316 

54    239 

8907 

55  28  40 

8199 

Sun             E. 

51  35    5 

3456 

50  13  51 

3468 

48  52  34 

3450 

47  31  14 

3447 

1   ^ 

Aldebaran  W. 

104  52  28 

3063 

106  21  36 

3047 

107  50  50 

8043 

109  20  10 

3087 

Mire            W. 

94  32  59 

8036 

96    227 

3080 

97  32    2 

8026 

99    1  44 

8018 

PoUux          W. 

62  41    2 

3161 

64    7  58 

8168 

65  35    3 

3145 

67    2  18 

3138 

Rpgulus       W. 

25  39  18 

3148 

27    6  29 

3183 

28  33  58 

8120 

30    1  43 

3107 

1 

Sun             E. 

40  43  33 

3436 

39  21  45 

3430 

37  59  51 

8416 

36  37  51 

8408 

27 

Mare            W. 

106  32  10 

3966 

108    2  40 

3978 

109  33  20 

3971 

111    4    9 

3963 

Pollux          W. 

74  20  55 

3098 

75  49    7 

8000 

77  17  29 

8081 

78  46    2 

3073 

Regulus        W. 

37  24    6 

3063 

38  53  14 

3043 

40  22  34 

3033 

41  52    7 

3033 

Sun             E. 

29  46    4 

3^6 

28  23  19 

8368 

27    026 

3360 

25  37  24 

3863 

^ 
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NOVEMBER^    1864. 


AT 

GREE3SW1CH  APPARENT 

•  NOON. 

THE  SUN'S 

Bidenal 
Time 

1 

1 

5 
1 

1 

1 

of  the 
Semi- 
diameter 

XqnMhmor 

TtaM, 
to  bl 

jTOtn 

Apparent 

Tmu. 

IMff.for 
Iboer. 

Apparent 

DUr-fbr 
Ihoar. 

Apparent 

Diff-for 
Ihoor. 

Semi- 
dtameter. 

th. 

Heild- 

im. 

Tues. 
Wed. 

Thur. 

1 

1 
2 
3 

14  27  45.09 
14  31  41.19 
U  35  38.10 

9.822 
9.855 
9.889 

S.14  3d  48.9 

14  55  49.6 

15  14  35.7 

47^81 
47.21 
46.60 

id  ld.02 
16  10.27 
16  10.52 

67.01 

67.12 
67i>4 

16°*  18*.  17 
16  18.63 
16  18.27 

O.QM 
0.001  ; 
0.032 

Fri. 
Sat. 
Sun. 

4 
5 
6 

14  39  35.82 
14  43  34.35 
14  47  33.69 

9.922 
9.956 
9.990 

15  33    6.7 

15  51  22.3 

16  9  21.9 

45.96 
45.31 
44.64 

16 
16 
16 

10.77 
11.02 
11.26 

67.36 
67.48 
67.60 

16  17.11 
16  15.14 
16  12.37 

0.065 
0.09D 
0.133 

Mon. 
Tues. 
Wed. 

7 
8 
9 

14  51  33.85 
14  55  34.83 
14  59  36.65 

10.024 
10.058 
10.093 

16  27     5.2 

16  44  31.8 

17  1  41.5 

43.95 
43.25 
42.53 

16 
16 
16 

11.50 
11.74 
11.98 

67.72 
67.84 
67.96 

16    8.76 
16    4.34 
15  59.10 

0.167 

o.2or 

0.2361 

Thur. 

Fri. 

Sat 

10 
11 
12 

15    3  89.31 
15     7  42.80 
15  11  47.13 

10.127 
10.162 
10.197 

17  18  33.7 
17  35     8.0 
17  51  24.0 

41.79 
41.04 
40.27 

16 
16 
16 

12.21 
12.43 
12.65 

68.08 
68.20 
68.32 

15  53.01 
15  46.10 
15  38.33 

0.270; 
0.306. 
0.340 

Sun. 
1  Mon. 
Tues. 

13 
14 
15 

15  15  62.31 
15  19  58.33 
15  24    5.20 

10.232 
10.267 
10.302 

18    7  21.4 
18  22  59.7 
18  38  18.5 

39.48 
38.68 
37.86 

16 
16 
16 

12.87 
13.09 
13.30 

68.44 
68.56 
68.68 

15  29.74 
15  20.30 
15  10.02 

0.375 
•.410 
0.446 

Wed. 
Thur. 
j  Fri. 

16 
17 
18 

15  28  12.91 
15  32  21.48 
15  36  30.89 

10.337 
10.372 

10.407 

18  53  17.6 

19  7  56.5 
19  22  14.9 

87.03 
36.18 
35.31 

16 
16 
16 

13.50 
13.69 
13.88 

68.79 
68.91 
69.03 

14  58.89 
14  46.91 
14  34.09 

0.481 
0.517 

0J>52; 

1 

iSa*. 
Sim. 
Mon. 

19 
20 
21 

15  40  41.15 
15  44  52.24 
15  49     4.16 

10.442 
10.477 
10.511 

19  36  12.3 

19  49  48.4 

20  3    2.9 

34.42 
33.52 
32.62 

16 
16 
16 

14.07 
14.26 
14.45 

69.14 
€9.25 
69.36 

14  20.42 
14    5.93 
13  50.61 

0.587! 

6.6£2 

0.656 

;  Tues. 

Wed. 

:  Thur. 

22 
23 
24 

15  53  16.90 

15  57  30.45 

16  1  44.80 

10.545 
10.579 
10.612 

20  15  55.4 
20  28  25.4 
20  40  32.6 

31.70 
30.76 

29.81 

16 
16 
16 

14.63 
14.81 
14.98 

69.47 
69.58 
69.68 

13  34.47 
13  17.51 
12  59.77 

0.690 
0.723 
0.755 

Fri. 
Sat 
Sun. 

25 
26 
27 

16     5  59.93 
16  10  15.82 
16  14  32.44 

10.644 
10.675 
10.705 

20  52  16.8 

21  3  37.6 
21   14  34.7 

28.84 
27.86 
26.86 

16 
16 
16 

15.15 
15.32 
15.48 

69.78 
69.88 
69.98 

12  41.25 
12  ^1.97 
12     1.96 

0.787 
0.818 

0.848 

1 

Mon. 
Tues. 
Wed. 

28 
29 
30 

16  18  49.79 
16  23    7.84 
16  27  26.56 

10.7S4 
10.763 
10.790 

21  25     7.8 
21  35  16.3 
21  45    0.2 

25.85 
24.83 

23.80 

16 
16 
16 

15.64 
15^0 
15.96 

70.08 
70.17 
70J26 

11  41.23 
11   19,79 
10  57.69 

8.877 

0.906 
0.933 

Thur. 

31 

16  31  45.93 

10.817 

S.21  54  19.1 

22.75 

16 

16.11 

70.35 

10  34.93 

0.960 

N9R.— Itaa  TtaMDf  Am 

Dimdbyi 

iabtnetiDgQi.l8ftoffltlM8l<leniaTlBM.              1 

r 
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AT   GREENWICH  MEAN 

NOON. 

THE   SUN'S 

I 

1 

1 

9  m 

Equation  of 
Tim*, 
to  be 
added  to 
Mean 
Tiiiu. 

DUr.for 
Ihoor. 

Sld«r«al       ' 
Time. 

1 

Right  AflouMlon. 

Dlff.for 
Ihoar. 

Apparent 
Deelinadoa. 

IMff.for 
Ihoar. 

Tues. 
Wed. 
Thar. 

1 

2 
3 

h      m       s 

14  37  47.76 
14  31  43.87 
14  35  40.79 

9.822 
9.856 
0.889 

S.HST'     i".9 

14  56    2.5 

15  14  48.4 

47".81 
47.21 
4&60 

le  18.18 

16  18.63 
16  18.26 

B 

0.034 
0.001 
0.032 

h      m      1 

14  44     5.94 
14  48     2.50 
14  51  59.05 

Fri. 

Sot. 

4 
5 
6 

14  39  38.52 
14  43  37.05 
14  47  36.39 

9.922 
9.966 
9.990 

15  33  19.2 

15  51  34.6 

16  9  84.0 

45.96 
45.31 
44.64 

16  17.09 
16  15.11 
16  12.33 

0.065 
0.099 
0.133 

14  55  55.61 

14  59  52.16 

15  3  48.72 

Mon. 
Tues. 
Wed. 

7 
8 
9 

14  51  36.55 
14  55  37.53 
14  59  39.34 

10.024 
10.058 
10.093 

16  27  17.1 

16  44  43.5 

17  1  52.9 

43.95 
43.25 
42.53 

16     8.72 
16     4.29 
15  59.04 

0.167 
0.201 
0.236 

15    7  45.27 
15  11  41.82 
15  15  88.38  1 

Thur. 
1  Fri. 

ISat. 

10 
11 
12 

15    3  41.99 
15    7  45.47 
15  11  49.79 

10.127 
10.162 
10.197 

17  18  44.8 
17  35  18.8 
17  51  34.5 

41.79 
41.04 
40.27 

15  52.94 
15  46.02 
15  38.25 

0.270 
0.306 
0.340 

15  19  34.93 
15  23  31.49  i 
15  27  28.04 

Sun. 

Mon. 

f  Tues. 

13 
14 
15 

15  15  54.95 
15  20    0.95 
15  24     7.80 

10.232 
10.267 
10.302 

18     7  31.6 
18  23     9.6 
18  38  28.1 

39.48 
38.68 
37.86 

15  29.65 
15  20.20 
15     9.91 

0.375 
0.410 
0.446 

15  31  24.60 
15  35  21.15 
15  39  17.71 

Wed. 
Thur. 
,  Fri. 

16 
17 
18 

15  28  15.49 
15  32  24.03 
15  36  33.41 

10.337 
10.372 
10407 

18  53  26.8 

19  8     5.4 

19  22  23.6 

ft 

37.03 
36.18 
3&.31 

14  58.77 
14  46.79 
14  33.97 

0.481 
^.517 
0.562 

15  43  14.26 
15  47  10.82 
15  51     7.38 

;  Sat 

:  Sun. 
j  Mon. 

19 
20 
21 

15  40  43.64 
15  44  54.70 
15  49    6.58 

10.442 
10.477 
10.511 

19  36  20.6 

19  49  56.3 

20  3  10.4 

34.42 
33.52 
32.62 

14  20.29 
14     5.79 
13  50.46 

0.587 
0.622 
0.656 

15  55     3.93 

15  59     0.49 

16  2  57.04 

1  Tues. 
Wed. 
Thur. 

22 
23 
24 

15  53  19.28 

15  57  32.79 

16  1  47.10 

10.545 
10.579 
10.612 

20  16    2.6 
20  28  82.3 
20  40  39.2 

31.70 
30.76 
29.81 

13  34.32 
13  17.36 
12  59.61 

0.690 
0.723 
0.755 

16    6  53.60 
16  10  50.15 
16  14  46.71 

Fri. 

1  Sat. 

25 
26 

27 

16     6    2.18 
16  10  18.02 
16  14  34.59 

10.644 
10.675 
10.705 

20  52  23.0 

21  3  43.4 
21  14  40.1 

28.84 
27.86 
26.86 

12  41.09 
12  21.80 
12     1.79 

0.787 
0.818 
0.848 

16  18  43.27 
16  22  39.82 
16  26  36.38 

3Xofi. 

Tues* 

1  Wed. 

28 
29 
90 

16  18  51.88 
16  23    9.87 
16  27  28.53 

10.734 
10.763 
10.790 

21  25  12.8 
21  35  21.0 
21  45    4.6 

25.85 
24.83 

23*80 

11  41.06 
11   19.62 
10  57.52 

0.877 
0.906 
0.933 

16  30  32.94 
14  34  29.49  ' 
16  38  26.05 

Thur. 

31 

16  31  47.84 

10.817 

S.21  54  23.2 

22.75 

10  34.76 

0.960 

16  42  22.80 

I 

Mm  KooBiray  bewflUtted  flie 

Mme  as  that  ftr  Apparen 

bUoen. 
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AT   GREENWICH  MEAN  NOON. 


THE   SUN'S 


as 
I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 
I 


306 
307 
308 

309 
310 
311 

312 
313 
314 

315 
316 
317 

318 
319 
320 

321 
322 
323 

324 
325 
326 

327 
328 

329 

330 
331 
332 

333 
334 
335 

336 


IVm  LONOrrUBB. 


219  21  14.6 

220  21  24.2 

221  21  35.4 

222  21  48.2 

223  22  2.6 

224  22  18.5 

225  22  35.7 

226  22  54.4 

227  23  14.6 

228  23  36.2 

229  23  59.2 

230  24  23.8 

231  24  49.9 

232  25  17.6 

233  25  46.9 

234  26  17.8 

235  26  50.3 

236  27  24.6 

237  28  0.6 

238  28  38.3 

239  29  17.7 

240  29  58.8 

241  30  41.6 

242  31  26.0 

243  32  12.0 

244  32  59.5 

245  33  48.4 

246  34  38.6 

247  35  29.9 

248  36  22.4 

249  37  16.0 


20  22.8 
20  32.3 
20  43.4 

20  56.1 

21  10.4 
21  26.1 

21  43.2 

22  1.8 
22  21.9 

22  43.4 

23  6.2 
23  30.7 

23  56.7 

24  24.3 

24  53.4 

25  24.1 

25  56.5 

26  30.7 

27  6.6 

27  44.1 

28  23.3 

29  4.3 

29  47.0 

30  31.3 

31  17.1 

32  4.4 

32  53.2 

33  43.3 

34  34.4 
85  26.7 

36  20.1 


Dlff.for 
Ihoar. 


150.36 
150.43 
150.50 

150.57 
150.63 
150.69 

150.75 
150.82 
150.88 

150.94 
151.00 
151.06 

151.12 
151.19 
151.25 

151.32 
151.39 
151.46 

151.53 
151.60 
151.67 

151.74 
151.81 
151.88 

151.95 
152.01 
152.07 

152.12 
152.16 
1^.21 

152.25 


LATITUDE. 


4-0.36 
0.48 
0.57 

0.63 
0.67 
0.67 

0.64 
0.58 
0.50 

0.40 
0.29 
0.17 

H-0.04 

—0.09 

0.21 

0.31 
0.39 
0.44 

0.46 
0.45 
0.41 

0.34 
0.24 
0.13 

—0.00 

-4-0.13 

0.26 

0.39 
0.50 
0.59 

-1-0.67 


of  the 

BadiuB  Vector 

of  the 

Wtt.  for 

Earth. 

Ihour 

9.9963930 

46.7 

.9962810 

46.5 

.9961695 

46.2 

.9960589 

45.9 

.9959491 

46.5 

.9958403 

45.0 

.9957327 

44.5 

.9956265 

43.9 

.9955218 

43.2 

.9954186 

42.5 

.9953173 

41.8 

.9952178 

41.0 

.9951203 

40.1 

.9950249 

39.3 

.9949316 

38.4 

.9948402 

37.6 

.9947509 

36.7 

.9946637 

35.9 

.9945785 

35.1 

.9944952 

34.3 

.9944137 

33.6 

.9943338 

32.9 

.9942555 

32.3 

.9941787 

31.7 

.9941032 

31.1 

.9940292 

30.5 

.9939565 

30.0 

.9938850 

29.5 

.9938147 

29.0 

.9937457 

28.5 

9.9936779 

27.9 

of 
SUbmlOh. 


9  14  22.99 

9  10  27.08 

9  6  31.17 

9  2  35.26 

8  58  39.35 

8  54  43.44 

8  50  47.53 

8  46  51.62 

8  42  55.71 

8  38  59.81 

8  35  3.90 

8.31  7.99 

8  27  12.08 

8  23  16.17 

8  19  20.27 

8  15  24.36 

8  11  28.45 

8  7  32.54 

8  3  36.63 

7  59  40.72 

7  55  44.81 

7  51  4a90 

7  47  52.99 

7  43  57.08 


7  40 
7  36 
7  32 


1.17 
5.26 
9.35 


7  28  13.44 
7  24  17.53 
7  20  21.62 

7  16  25.71 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

1 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE. 

1  * 

AQE. 

Noon. 

Midnight 

Noon. 

DUf-for 
1  hour. 

Midnight 

Dittlbr 
1  hour. 

+1.22 
1.23 
1.23 

Diff.for 
Ihour. 

1  1 

2 
3 

15  2^.2 
15  30.2 
15  38.2 

15  2^.2 
15  34.2 
15  42.3 

5^  18.0 

56  47.3 

57  16.8 

+K21 
1.22 
1.23 

56  3^.6 

57  2.0 
57  31.6 

h      m 

1  15.4 

2  8.1 

3  2.1 

2.17 
2.22 
2.26 

d 

1.9. 

2.9  1 
3.9  1 

1 

4 
5 
6 

15  46.3 

15  54.3 

16  2.0 

15  50.3 

15  58.2 

16  5.7 

57  46.4 

58  15.6 
58  43.9 

1.22 
1.20 
1.14 

58     1.0 
58  29.9 
58  57.4 

1.22 
1.18 
14)9 

3  56.6 

4  50.7 

5  44.2 

2.26 
2.24 
2.21 

1 

4.9  1 
6.9  ' 
6.9  1 

7 
8 
9 

16    9.1 
16  15.2 
16  19.6 

16  12.3 
16  17.6 
16  21.1 

59  10.2 
59  32.6 
59  49.0 

1.02 
0.82 
04>1 

59  22.0 
59  41.7 
59  54.1 

0.93 

0.68 

+0.32 

6  36.9 

7  29.0 

8  21.3 

2.18 
2.18 
2.19 

7.9 
8.9 
9.9 

10 
11 
12 

^6  21.8 
16  21.0 
16  16.8 

16  21.8 
16  19.3 
16  13.5 

59  56.6 
59  53.6 
59  38«5 

+0.10 
-0.37 

0.88 

59  56.5 
59  47.5 
59  26.4 

-0.13 
0.63 
1.12 

9  14.3 

10  8.5 

11  3.9 

2.23 
2.28 
2.33 

10.9 
11.9  i 

12.9 

1 

13 
14 
15 

16    9.5 
15  59.4 
15  47.5 

16    4.8 
15  53.6 
15  41.1 

59  11.5 
58  34.6 
57  50.8 

1.34 

1.70 
1.91 

58  54.2 
58  13.4 
57  27.4 

1.54 
1.83 

1.96 

12     0.4 

12  57.0 

13  52.6 

2.36 
2.34 
2.28 

13.9 
14.9  i 
15.9 

16 
17 
18 

15  34.7 
15  22.1 
15  10.6 

15  28.3 
15  16.1 
15     5.5 

57     3.7 
56  17.4 
55  35.2 

1.98 
1.86 
1.62 

56  40.2 
55  55.6 
55  16.6 

1.93 
1.76 
1.47 

14  46.2 

15  37.0 

16  25.1 

2.18 
2.06 
1.95 

16.9 
17.9 
18.9 

19 
20 
21 

15     1.0 
14  53.9 
14  49.5 

14  57.1 
14  61.4 
14  48.4 

55     0.1 
54  33.9 
54  17.9 

1.29 
0.88 
0.45 

54  45.8 
54  24.6 
54  13.9 

1.09 

0.67 

-0.23 

17  10.6 

17  54.1 

18  36.4 

1.85 
1.78 
1.75 

19.9 
20.9 
21.9 

22 
23 
24 

14  48.0 
14  49.4 
14  53.3 

14  48.3 
14  51.0 
14  56.1 

54  12.4 
54  17.2 
54  31.6 

-0.01 

+0.41 

0.78 

54  13.6 
54  23.3 
54  42.0 

+0.20 
0.60 
0.94 

19  18.3 

20  0.5 
20  43.9 

1.75 

1.78 
1.85 

22.9 
23.9  ' 
24.9  i 

25 
26 

27 

14  59.4 

15  7.3 
15  16.4 

15     3.2 
15  11.8 
15  21.2 

54  54.2 

55  23.2 
55  56.5 

1.09 
1.31 
1.44 

55     8.0 

55  39.5 

56  14.0 

1.21 
1.39 
1.47 

21  29.3 

22  17.1 

23  7.6 

1.94 
2.05 
2.15 

25.9  1 
26.9  ; 
27.9  1 

28 
29 
30 

15  26.0 
15  35.4 
15  44.2 

15  30.7 
15  39.9 
15  48.1 

56  31.7 

57  6.3 
57  38.5 

1.47 
1.41 
1.26 

56  49.2 

57  22.8 
57  53.1 

1.45 
1.34 
1.17 

6 
0    0.6 
0  55.4 

2.24 
2.30 

28.9 
0.2 
1.2 

31 

15  51.8 

15  55.1 

58     6.6 

+1.07 

58  18.8 

+0.96 

1  51,1 

2.31 

"1 

21 


"^ 
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GEEENWICH  MEAN  TIMK 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

sight  Awnsioa. 

DIff. 
forlm. 

DeoUiMtimi. 

DIff. 
forlm. 

Hoar. 

Rlsht  AMMDihm. 

Diff. 
fi»lm. 

DteUoattoo. 

liff. 
fnrlB. 

-TUESDAY   1. 

THURSDAY  3. 

0 

fa    m     ■ 
15  56  52.00 

3.9480 

8.18  2^47^.8 

8.886 

0 

h     m      • 
17  47  31.01 

■ 

9.8455 

S.19  30  10.5 

1.886 

1 

15  59    6.84 

3.S4S9 

18  30  35.1 

3.740 

1 

17  49  51.78 

9.8465 

19  28  46.9 

1.450 

2 

16    1  21.86 

3.sfao 

18  34  16.5 

3.643 

2 

17  52  12.59 

9.3478 

19  27  16.4 

1.564 

3 

16    3  37.07 

3.3551 

18  37  51.9 

S.A45 

3 

17  54  33.44 

9.3460 

19  25  39.0 

1.678 

4 

16    5  52.48 

3.3583 

18  41  21.6 

3.445 

4 

17  56  54.35 

3.3467 

19  S3  54.8 

1.7»8 

5 

16    8    8.06 

3.3613 

18  44  45.3 

3.845 

5 

17  59  15.29 

3.3403 

19  22    3.7 

1.908 

6 

16  10  23.81 

3.9641 

18  48    3.0 

3.345 

6 

18    1  36i25 

11.3408 

19  20    5j6 

*Jta 

7 

16  12  39.75 

3.9670 

18  51  14.7 

8.145 

7 

18    3  57ia6 

3.8508 

19  18    0^ 

9.166 

8 

16  14  55.86 

3.9090 

18  54  20.3 

8.044 

8 

18    6  18.29 

3J607 

19  15  49.1 

fJKS 

9 

16  17  12.14 

3;9738 

18  57  19.8 

3.043 

9 

18    8  39.35 

SJUll 

19  13  30.5 

9.868 

10 

16  19  28.60 

3.9757 

19    0  13.3 

3.840 

10 

18  11    0.44 

9.8615 

19  11    5i) 

9.469 

11 

16  21  45.22 

3.2784 

19    3    0.6 

3.788 

11 

18  13  21.54 

9.8518 

19    8  32.7 

tJ06 

12 

16  24    2.00 

3.3810 

19    5  41.8 

3.685 

12 

18  15  42.66 

3.8596 

19    5  53.6 

t.760 

13 

16  26  18.94 

3.3S35 

19    6  16.8 

3.683 

13 

18  18    3.79 

6.3593 

19    3    77 

9.899 

i    14 

16  28  36.a3 

3.3861 

19  10  45.5 

3.438 

14 

18  20  24.92 

3.8533 

19    0  15.0 

9.986 

15 

16  30  53^28 

3.9688 

19  13    7.9 

9.893 

15 

18  22  i6M 

9.8694 

18  57  15^ 

t4m 

16 

16  33  10.70 

3.9014 

19  15  24.0 

9.317 

16 

18  25    7.21 

9.8595 

18  54    9i? 

*    8.169 

17 

16  35  28.26 

3.9069 

19  17  33.8 

3.H1 

17 

18  27  28.36 

9.3595 

18  50  56.1 

8jn5 

18 

16  37  45.96 

3.9064 

19  19  37.1 

9.005 

18 

18  29  49.50 

3.3634 

18  47  36.4 

8.386 

19 

16  40    3.82 

3.9069 

19  21  34.2 

1.896 

19 

18  32  10.65 

3.3633 

18  44    9.8 

8.500 

20 

16  42  21.82 

3.S0I3 

19  23  24.8 

1.701 

20 

18  34  31.79 

9.8633 

18  40  36.5 

SJ6I8  ' 

21 

16  44  39.95 

3.9015 

19  25    8.9 

1.683 

21 

18  36  52.91 

9.8630 

18  36  56-5 

8.996 

22 

16  46  58.23 

3.9068 

19  26  46.6 

LA75 

22 

18  39  14.03 

11.8518 

18  33    9j6 

9.087  1 

23 

16  49  16.64 
WED 

3.3070 

NESD 

S.19  28  17.8 
AY  2. 

1.467 

23 

16  41  35.13 
FB 

3.8515 

tlDAY 

S.18  29  16.1 
4. 

9.048 

0 

16  51  35.17 

9^100 

6.19  29  42.3 

1.856 

0 

18  43  56.20 

9.3519 

S.18  25  16.0 

4^156 

1 

16  53  53.a3 

33130 

19  31    0.4 

1.347 

1 

18  46  17.26 

0.8568 

18  21    9J2 

4.160 

2 

16  56  12.61 

3.9140 

19  32  11.9 

1.137 

2 

18  48  38.29 

S.8603 

18  16  55.8 

4.976 

3 

16  58  31.50, 

3^60 

19  33  16.8 

hOtl 

3 

18  50  59.30 

9.9406 

18  12  35.9 

4.888 

4 

17    0  50.531 

3.8180 

19  34  15.1 

04>17 

4 

18  53  20.27 

9.3493 

18    8    9.3 

4.496 

5 

17    3    9.67; 

3.8190 

19  35    6.8 

0.807 

5 

18  55  41.21 

9.3488 

18    3  36.1 

4.606  ! 

6 

17    5  28.f)2' 

3.aan 

19  35  51.9 

0.606 

6 

18  58    2.13 

3.3483 

17  58  56.3 

4  718  ! 

7 

17    7  48.28, 

3.3335 

19  36  30.2 

0.565 

7 

19    0  23.01 

3.34n 

17  54    9^ 

4.89T 

8 

17  10    7.74 

3.8383 

19  37     1.8 

6.474 

8 

19    2  43.85 

9.8471 

17  49  17.0. 

4.186 

9 

17  12  27^1 

3.3370 

19  37  26.8 

0.363 

9 

19    5    4.65 

3.3464 

17  44  17.71 

4.048 

10 

17  14  46.99 

3.3367 

19  37  45.4 

6.353 

10 

19    7  25.41 

9.8457 

17  89  lli> 

6.160 

11 

17  17    6.76 

3J803 

19  37  57.2 

0.140 

11 

19    9  46.12 

3.3449 

17  33  59.7 

6.96« 

12 

17  19  26.63' 

3.8816 

19  38    2.1 

6um 

12 

19  12    a79 

9.3441 

17  28  41.0 

6.869  ' 

13 

17  21  46.58 

3.8333 

19  38    0.2 

0.068 

13 

19  14  27.40 

17  23  16.0 

6.468  ; 

14 

17  24    6.61 

3.3346 

19  37  51.5 

0.901 

14 

19  16  47.96 

3.3493 

17  17  44.7 

6.676 

15 

17  26  26.73 

3.3360 

19  37  36.1 

0.314 

15 

19  19    8.48 

9.34)4 

17  12    7.1 

6.681 

16 

17  28  46M 

3.W73 

19  37  ia9 

0.497 

16 

19  21  28.94 

9.8405 

17    6  23.0 

6.787 

17 

17  31    7JJ2 

3.8886 

19  36  44.9 

0.540 

17 

19  23  49L34 

3.8306 

17    0  327 

6JB81 

18 

17  33  27.56 

3.3308 

19  36    9.0 

0.663 

18 

19  26    9.68 

9.8887 

16  54  36.3 

6.004 

i  19 

17  35  47.99 

3.8410 

19  35  2a4 

6.767 

19 

19  28  29.97 

9.88n 

16  48  33.5 

OjOOT 

20 

17  38    8.48 

9.3410 

19  34  36.9 

6.880 

20 

19  30  50.20 

9.3367 

16  42  24.6 

6.900 

21 

17  40  29.03 

3.3437 

19  33  40.6 

0.004 

21 

19  33  10.36 

3.8867 

16  36    9.6, 

6.808 

22 

17  42  49.(54 

3.3435 

19  32  37.5 

1.106 

22 

19  35  30.47 

3.8347 

16  29  48.3' 

6.406 

23 

17  45  10.30 

3.3445 

19  31  27.3 

1.333 

23 

19  37  50.51 

3.3336 

16  23  21.0 

6.666 

24 

17  47  31.01 

3.3455 

S.19  30  10.5 

1.836 

24 

19  40  10.48 

3.3335 

S.16  16  47.7i 

6.605 

VI. 
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GREENWICH  MEAN  TIME- 

TKR  MOON'S  RIGUT  ASCENSION  AND  DECLINATION.                              1 

1 
How. 

B^htAmuhm. 

Diff. 
forlm. 

Dis: 

fMrlm. 

Boor. 

«. — 

Dur. 

ftrlm. 

DMUnlim. 

DIff. 
ibrlm. 

SAl 

TBDJ 

iT  5. 

MONDAY  7. 

,     0 

Ir    m     • 

19  40  10.48 

e 

s-ie"  1^4/7 

M 

8.006 

0 

h     m     • 
21  3D  41J23 

8 
1U749 

S.  9  1:^  55.5 

10.090 

1     1 

19  42  30.39 

9M12 

16  10    8.4 

8.783 

1 

21  32  57.65 

9.9788 

9    7  22i) 

18JJ87 

I    2 

19  44  50.23 

9.aaoi 

16    3  23.2 

8.809 

2 

21  35  14a>2 

3.9794 

8  56  45.0 

10.840 

3 

19  47    9.99 

iM» 

15  56  32.1 

8.801 

3 

21  37  30.34 

3.9718 

8  46    4i» 

18.706 

4 

19  49  29.68 

8.8377 

15  ^  35.0 

1M0 

4 

21  39  46.61 

9.9707 

8  35  20.3 

10.783 

1    5 

19  51  49.30 

%nu 

15  42  32.1 

ijm 

5 

21  42    2.83 

9.9880 

8  24  32.9 

18.810 

;  6 

19  54    6.84 

9JM8» 

15  35  23.4 

7.193 

6 

21  44  18.99 

3.9881 

8  13^2 

10374 

i  7 

19  56  28.32 

ILSMB 

15  28    8.9 

7.J88 

7 

21  46  35J1 

3.9888 

8    2  48.3 

10.997 

'    8 

19  58  47.72 

9.SH8 

15  20  48.7 

7.883 

8 

21  48  5U9 

3.9610 

7  51  51.2 

10379 

9 

20    1    7.04 

9.891S 

15  13  22.8 

7.478 

9 

21  51    7.22 

3.9888 

7  40  51.1 

11330 

10 

20    326J29 

ftjum 

15    5  51J2 

7.973 

10 

2]  53  23J21 

9.9088 

7  29  47.7 

11360 

I  Jl 

20    5  45.46 

9.S180 

14  58  14.0 

7.0B8 

11 

21  55  39.17 

9.966? 

7  18  41.5 

11.199 

1  n 

20    8    4.55 

S.91TB 

14  50  ai.2 

7.768 

12 

21  57  55.11 

9.986S 

7    7  32.4 

11.177 

13 

20  10  23.57 

3.3188 

14  42  43.0 

7.848 

13 

22    0  11.00 

3J8C7 

6  56  20.2 

11.936 

i  I^ 

20  12  42.51 

9.S1ftl 

14  34  494 

7JB8 

14 

22    2  26.86 

3.984S 

6  45    5,4 

11.970 

!  15 

20  15    1.38 

a^itt 

14  26  50.3 

8.098 

15 

22    4  42.69 

9.9888 

6  33  48.1 

11.814 

i  ^^ 

20  17  20.17 

9.»llli 

14  18  45.8 

8.118 

16 

22    6  58.48 

3.9881 

6  22  27.9 

11369 

'  17 

20  19  38.88 

%»\Vi 

14  10  36i) 

8.907 

17 
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3.045 

10 

6  20  58.43 

3.2868 

19    0  33.2 

3.608 

11 

4  29  45.77 

3.4244 

19  12  30.5 

3.528 

11 

6  23  15.51 

2.3826 

18  57  38.0 

3.970 

12 

4  32  11.17 

3.4239 

19  14  58.2 

2.401 

12 

6  25  32.34 

3.8784 

18  54  36.8 

8.071 

13 

4  34  36.49 

3.4212 

19  17  18.7 

2.280. 

13 

6  27  48.92 

3.8742 

18  51  29.6 

8.170 

14 

4  37    1.71 

2.4190 

19  19  31.9 

3.158 

14 

•    6  30    5.25 

3.3700 

18  48  16.4 

8.386 

15 

4  39  26.82 

2.4180 

19  21  37.7 

3^)38 

15 

6  32  21.32 

3.2656 

18  44  57.3 

8.807 

16 

4  41  51.85 

2.4108 

19  23  36.1 

1.915 

16 

6  34  37.14 

2.2615 

18  41  32.3 

8.400 

17 

4  44  16.77 

3.4145 

19  25  27.2 

1.793 

17 

6  36  52.70 

2.2873 

18  38    1.4 

8.503 

18 

4  46  41.57 

3.4120 

19  27  11.0 

1.071 

18 

6  39    8.00 

3.3038 

18  34  24.8 

8.650  1 

19 

4  49    6.27 

2.4107 

19  28  47.6 

1U>50 

19 

6  41  23.04 

3.3485 

18  30  42.4 

8.754' 

20 

4  51  30.84 

2.4000 

19  30  16.9 

1.429 

20 

6  43  37.82 

3.2443 

18  26  54.3 

8.849 

21 

4  53  55.29 

3.4005 

19  31  39.0 

1.308 

21 

6  45  52.34 

3.3398 

18  23    0.5 

8.943 

22 

4  56  19.62 

2.4043 

19  32  53.8 

1.187 

22 

6  48    6.59 

3.9858 

18  19    1.1 

4.086 

23 

4  58  43.81 

2.4021 

19  34    1.3 

1.067 

23 

6  50  20.58 

3.3310 

18  14  56.2 

4.137 

24 

5    1    7.85 

2.3998 

N.19  35    1.3 

0.947 

24 

6  52  34.31 

3.2266 

N.18  10  45.8 

4.319 

I 
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IX. 


GRKEISiWlCH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                             ■ 

Hoar. 

Diff. 
forlm 

Wff. 
ferlm. 

Hoar. 

Mff. 
Ibrlm. 

Ibrlm. 

THURSDAY   17. 

SAllIKDAY    19. 

0 

6  52  34^31 

• 
3.9966 

N.18   10  4^.8 

4.910 

0 

h    m      e 
8  34  20.31 

9^0188 

N.13  l4  10.0 

• 

1 

6  54  47.77 

9.9991 

18    6  29.9 

4.310 

1 

8  36  21.33 

9.0161 

13  10  28.4 

7.'B0 

3 

6  57    0.96 

9JS176 

18    2    8.6 

4.400 

2 

8  38  22.12 

9U>118 

13    2  4a6 

7.779 

3 

6  59  13.88 

9J9I39 

17  57  41.9 

4.489 

3 

8  40  22.69 

94W76 

12  54  55.7 

1.853 

4 

7    1  26.54 

9.9087 

17  53    9.9 

4usn 

4 

8  42  23.04 

51.0040 

12  47    4.8 

7J74  ' 

5 

7    3  38.92 

93041 

17  48  32.7 

4.6B4 

5 

8  44  23.17 

9.6008 

12  39  10.8 

7.099  : 

6 

7    5  51.03 

9.1907 

17  43  50.2 

4.761 

6 

8  46  23.08 

1.9967 

12  31  13.8 

tM[ 

7 

7    8    2.88 

9.1059 

17  39    2.5 

4.877 

7 

8  48  22.77 

1.9031 

12  23  13.9 

BJm  ; 

8 

7  10  14.45 

9.1007 

17  34    9.7 

4.993 

8 

8  50  22.25 

1.9886 

12  15  11.1 

sjtno  1 

9 

7  12  25.76 

9.1861 

17  29  11.8 

4.007 

9 

8  52  21^ 

1.9601 

12    7    5.5 

8.117  1 

10 

7  14  36.79 

9.1816 

17  24    8.9 

6.000 

10 

8  54  20.56 

1.8896 

11  58  57.0 

8.104 

11 

7  16  47.55 

9.1771 

17  19    1.0 

6.179 

11 

8  56  19.43 

1.9701 

11  50  45.8 

8.910 

12 

7  18  58.04 

9.IT96 

17  13  48.2 

6.964 

12 

8  58  18.07 

1.9767 

11  42  31.8 

8456  ' 

13 

7  21    8.26 

9.10B1 

17    8  30.5 

6.836 

13 

9    0  16M 

1.9794 

11  34  15.1 

8J00 

14 

7  23  18.21 

9.1836 

17    3    8.0 

6.416 

14 

9    2  14.75 

1.96M 

11  25  55.8 

8.8tt 

15 

7  25  27.89 

9.1fl01 

16  57  40.7 

6.404 

15 

9    4  12.80 

1.9660 

11  17  33.9 

8J86 

16 

7  27  37.30 

9.1046 

16  52    8.7 

6.673 

16 

9    6  10.66 

1.9697 

11    9    9.4 

8.499 

17 

7  29  46.44 

9.1601 

16  46  32.0 

6.660 

17 

9    8    SJXi 

14»696 

11    0  42.4 

8.479  1 

18 

7  31  55.31 

9.1466 

16  40  50.7 

6.797 

18 

9  10    5.79 

1.9668 

10  52  12.8 

8.613 

19 

7  34    3.91 

9.1411 

16  35    4.7 

6.804 

19 

9  12    3.08 

1.0638 

10  43  40.8 

8.664 

30 

7  36  12.24 

9.1666 

16  29  14.2 

6.870 

20 

9  14    0.18 

1.9609 

10  35    &4 

8403 

21 

7  38  20.30 

9.1691  j 

16  23  19.2 

6.964 

21 

9  15  57.10 

1.0479 

10  26  29.6 

8439  1 

22 

7  40  28.09 

9.1977 1 

16  17  107 

6.098 

22 

9  17  53.84 

1.944Q 

10  17  50.5 

6471   . 

29 

7  42  35.62, 
FR 

9.1983 , 

IDAY 

N.16  11  15.9 
18. 

6.100 

23 

9  19  50.40 

SU] 

1.0418 
^DAY 

N.10    9    9.1 
20. 

6.W0  , 

0 

\      7  44  42.88 

9.1187 

N.16    5    7.7 

6.m 

0 

9  21  46.79 

1.0884 

N.10    0  25.4 

8.74T 

1 

7  46  49.87 

9.1143 

15  58  55.2 

6.343 

1 

9  23  4a01 

1.9866 

9  51  39.5 

8.783  , 

2 

7  48  56.60 

9.1100 

.  15  52  38.5 

6.313 

2 

9  25  39.06 

1.9896 

9  42  51.4 

8419 

3 

7  51   ao7 

9.1067, 

15  46  17.6 

6.883 

3 

9  27  34.95 

1.9309 

9  34    1.2 

8466 

4 

7  53    9.28 

9.1018! 

15  39  52.5 

6.463 

4 

9  29  30.66 

1.9976 

9  25    8.8 

6400  '■ 

5 

7  55  15.22 

9UM0 

15  33  23.3 

6.690 

5 

9  31  26.25 

10048 

9  16  14.4; 

8494 

6 

7  57  20.90 

9UI896 

15  26  50.0 

6.688 

6 

9  33  21.66 

1JKB9 

9    7  17.9; 

8466 

7 

7  59  26.33 

%o&n 

15  20  12.7 

6.665 

7 

9  35  ia92 

1.9197 

8  58  19.4 

8401 

8 

8    1  31.50 

94M40 

15  13  31.4 

6.791 

8 

^     9  37  12.02 

14»179 

8  49  19.0 

0483 

9 

8    3  36.41 

9.07OT 

15    6  46.2 

6.786 

9 

9  39    a98 

1.0147 

8  40  lael 

e4H  i 

10 

8    5  41.06 

9Un64 

14  59  57J2 

6.849 

10 

9  41     1.79 

1.9193 

8  31  12.3; 

0.0OT 

11 

8    7  45.46 

9.0719* 

14  53    4.3 

6.919 

11 

9  42  56.46 

1.9100 

822    6.2 

9.117 

12 

8    9  49.61; 

9^0671 ' 

14  46    7.7 

6.975 

12 

9  44  50.99 

1.9077 

8  12  58.3 

9.147  ; 

13 

8  11  53.51, 

9.0098 

14  39    7.3 

7.087 

13 

9  46  45.38 

1.9054 

8    3  4a6 

9.177  ' 

14 

8  13  57.16 

9.0867 1 

14  32    3.3 

ijm 

14 

9  48  39.64 

1.0009 

7  54  37.11 

0.900 

1  15 

8  16    0.56 

94NM6' 

14  2i  55.6 

7.168 

15 

9  50  33.77 

1.0019 

7  45  23.9 

9484 

16 

8  18    3.71 

941605 

14  17  44.3 

7.917 

16 

9  52  27.78 

1.8901 

7  36    9.0 

9401 

17 

8  20    6.62 

9.0486 

14  10  29.5 

7.976 

17 

9  54  21.66 

1.8070 

7  26  5%5 

9.980 

18 

8  22    9i» 

9.0496 

14    3  11.1 

7.334 

18 

9  56  15.42 

1.8060 

7  17  34.31 

9416 

19 

8  24  11.72 

9t0898 

13  55  49.3 

7J89 

19 

9  58    9.06 

1.8080 

7    8  14.5; 

9448 

20 

8  26  13.91 

9U)846| 

13  48  24.1 

7.448 

20 

10    0    2.56 

1.8011 

6  58  5^2. 

9408 

21 

8  28  15.86 

ojoanl 

13  40  55.5 

7.604 

21 

10    1  55.99 

1.8698 

6  49  30.4 

0403 

22 

8  30  17.58 

9.09671 

13  as  23.6 

7.650 

22 

10    3  49.29 

1.8876 

6  40   ai 

0417 

23 

8  32  19.06 

9.0998 

13  25  48.4 

7.618 

23 

10    5  42.49 

1.8867 

6  30  40.4 

9440 

M 

8  34  20.31 

9U)180 

N.13  18  10.0 

7.667 

24 

10    7  35.58 

1.8840 

N.  6  21  13JJi 

9408 

J 
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GKEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECUNATIOH. 

Hour. 

B^hiAMMton. 

Diir. 

fbrlu. 

nwHnmioB. 

Wtt. 
ftnrlm. 

DIB. 
forlm. 

Diff. 
forlm. 

Mo: 

NDAT 

21. 

WEDNESDAY  2a 

0 

h    m     • 

10    7  35J» 

8 
1.8B40 

N.  6''21  L*fj3 

N 

0.488 

0 

h     m     e 
11  37    4.62 

1.8649 

S.    1  29  3^.9 

9.960 

1 

10    9  28.57 

1.8aS4 

6  11  44.8 

0.467 

1 

11  38  56.54 

1.8008 

1  39  33.8 

9.047 

2 

10  11  2147 

IJB&K 

6    2  14.9 

0.609 

2 

11  40  48.51 

1.6687 

1  49  30.5 

9.044 

3 

10  13  14i27 

1.8783 

5  52  43.7 

9.680 

3 

11  4Si  40.54 

i.88n 

1  59  27.0 

9.940 

4 

10  15    6.96 

1.8777 

5  43  11.3 

9.66] 

4 

11  44  32/>4 

1.8088 

2    9  23-3 

9.886 

5 

10  16  59.60 

l.fir»8 

5  33  37.6 

9.673 

5 

11  46  24.80 

1.8000 

2  19  19.3 

0.980 

6 

K)  18  52.14 

l.fi7M 

5  24    2.7 

9.603 

6 

11  48  17.08 

1J8710 

2  29  14.9 

9.0B4 

,    7 

10  90  44.60 

1.8W7 

5  14  26.6 

9.A13 

7 

11  50    9.32 

1.8733 

2  39  10.2 

9.9I18 

1    « 

10  22  36.96 

1.8798 

5    4  49.3 

9.081 

8 

11  52    1.69 

1.0786 

2  49    5.1 

0.011 

!    9 

10  24  99J» 

1.8711 

4  55  10.9 

9.040 

9 

11  53  54.14 

1.8746 

2  58  59.5 

9.903 

!  10- 

K)  26  21.51 

1.8300 

4  45  31^ 

0.8SO 

10 

11  55  46.67 

1.8703 

3    8  53.5 

9.890 

11 

10  28  13.68 

1.8088 

4  35  51.0 

9.088 

11 

11  57  39.26 

1-8777 

3  18  47.0 

9.987 

12 

10  30    5.78 

1.887B 

4  26    95 

9.700 

12 

11  59  31jn8 

1.8791 

3  28  39.9 

0.876 

13 

10  31  57.82 

1.8088 

4  16  27.0 

9.716 

13 

12    1  24.77 

1.8880 

3  38  32.3 

9.866 

I  14 

10  33  49.80 

1.8006 

4    6  43.5 

0.788 

14 

12    3  17j65 

1.8081 

3  48  24.0 

9.867 

15 

10  35  41.72 

1.8040 

3  56  59.1 

9.747 

15 

12    5  10.63 

1.8888 

3  58  15.1 

9.849 

1  16 

10  37  33.39 

1.8041 

3  47  13.8 

9.783 

16 

12    7    371 

1.6866 

4    8    5.6 

9.886 

1  17 

10  39  25.41 

1.8088 

3  37  27.6 

9.777 

17 

12    8  56.89 

1M7S 

4  17  55.4 

9.808 

1  18 

10  41  17.18 

1.80K 

3  27  40.6 

9.790 

18 

12  K)  50.17 

1.8880 

4  27  44.4 

9.610 

19 

10  43    6^1 

1.8818 

3  17  52.8 

0.803 

19 

12  12  43kW 

1.8807 

4  37  32.6 

9.79? 

i  90 

10  45    O.60 

1.8013 

3    8    4.3 

9.816 

20 

12  14  37.06 

1.8037 

4  47  20.0 

9.788 

i21 

10  46  52.25 

1,8000 

2  58  15.0 

9.837 

21 

12  16  30.68 

1.8046 

4  57    6.5 

9.789 

199 

10  48  43.87 

1.8001 

2  48  25.0 

9.888 

22 

12  18  24.41 

1.6006 

5    6  52.2 

9.768 

93 

10  50  35.461 
TUJ 

i^eaoe 
LSDA1 

N.  2  38  34.4 
r  22. 

9.849 

23 

12  20  18^61 
THU 

1.8000 

RSDA 

S.  5  16  36.9 
Y  24. 

9.7S7 

^\ 

10  52  27.021 

1.8603 

N.  2  28  43.11 

9.860 

0  1 

12  22  12.24 

1.000T 

S.  5  26  90^ 

9.791 

1 

10  54  18.56 

1.8688 

2  18  51.2 

9.070 

1 

12  24    6.34 

1.0090 

5  36    3.4 

9.104 

2 

10  56  10.08 

1.8686 

2    8  58.7 

9.870 

2 

12  26    0.57 

1.9040 

5  45  45.1 

9.066 

3^ 

10  58    1.58 

1.8603 

1  59    5.7 

0.868 

3 

12  27  54.93 

1.0079 

5  55  25.7 

9.806 

4 

10  59  53.06 

1JU78 

1  49  12.2 

9.896 

4 

12  29  49.43 

1.0094 

e    5    5Si 

9.649 

t    5 

11    1  44.53 

1.8677 

1  39  18.2 

9.803 

5 

12  81  44.06 

1.9117 

6  14  43.5 

9.620 

1    6 

11    3  35.99 

1.86r» 

129  23.8 

9.911 

6 

12  33  38.83 

1.9141 

6  24  20.7 

9.689 

.    7 

11    5  27.45 

1^78 

1  19  28.9 

9.017 

7 

12  35  33.75 

1.9166 

6  33  56.6 

9.668 

1    8 

11    7  18.91 

1.8616 

1    9  33.7 

S.0B8 

8 

12  37  28.81 

1.9189 

6  43  31.3 

9M1 

1    9^ 

11    9  10.37 

1.8677 

0  59  38.1 

0.900 

9 

12  39  24.03 

1.93U 

6  53    4.7 

9.646 

10 

11  11    1.84 

1.807B 

0  49  42.2 

0.884 

10 

12  41  19.38 

1.9940 

7    2  36.7 

9.699 

11  1 

11  12  53.31 

1.8680 

0  39  4a0 

0.080 

11 

12  43  14.90 

1.0300 

7  12    7.3 

9.496 

12 

11  14  44.79 

1.86m 

0  99  49.5 

9.949 

12 

12  45  10..57 

1J»09 

7  21  36.5 

9.474 

13 

11  16  3659 

1.8684 

0  19  52.8 

0.940 

13 

12  47    6.40 

1.9818 

7  31    4.2 

9.449 

14- 

11  18  27.80 

1.8667 

N.  0    9  55.9 

8.060 

14 

12  49    2.39 

ijn46 

7  40  30.4 

9.434 

15 

11  90  19.34 

1^8603 

S.  0    0    1.2 

0.069 

15 

12  50  58.55 

1.9834 

7  49  55.1 

9.898 

16 

1122  10J» 

1^6696 

0    9  58.4 

9.964 

16 

32  52  54.88 

1.9406 

7  59  18.2 

9.870 

:  17 

11  24    2.49 

1.8000 

0  19  55.7 

9.966 

17 

12  54  51.37 

1.9480 

8    8  39.6 

9.349 

':  18 

11  25  54.10 

1.8006 

0  29  53.1 

9.967 

18 

12  56  48.04 

1.9460 

8  17  50.4 

9.816 

19 

11  27  45.75 

1.8019 

0  39  50.5 

9.81^7 

19 

12  58  44.86 

1.9488 

8  27  174 

9.386 

20 

11  29  37.44 

1.8018 

0  49  47.9 

9.967 

90 

13    0  41iX) 

1.9618 

8  36  33.7 

9.967 

21 

11  31  99.17 

1.8030 

0  59  4.5.3 

9.966 

21 

13    2  39.10 

1.9648 

8  45  48i2 

9.336 

» 

11  33  20.94 

i.8on 

1    9  42.6 

9.964 

92 

13    4  36.48 

1.9679 

8  55    0.B 

9.194 

93 

11  35  12.75 

1.8040 

1  19  39.8 

9.063 

23 

13    6  34.05 

1.9610 

9    4  11.5 

9.169 

.24 

11  37    4.62 

1.8049 

S.  1  29  36.9 

9.960 

24 

13    8  31.80 

1.0049 

S.  9  13  20^ 

9.181 
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GREENWICH  ME4N  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

i 

Hoar. 

IMK 
forlm. 

DMllDftilOB. 

wrr. 

fiorlm. 

Hour. 

Right  ABOoMlim. 

Dlff. 
forlm. 

Dlff. 
forlm. 

! 

FRIDAY 

25. 

SUNDAY 

27. 

0 

h    m     • 

13    8  31.80 

1.MU3 

S.  9  id  2d'.3 

9.181 

0 

h    m     ■ 
14  47    4iS 

• 
3.1610 

S,15  39'lfl 

If 

6.688 

1 

13  10  29.75 

1.9074 

9  22  27.2 

90)97 

1 

14  49  13.41 

9.1668 

15  45  52.9 

60I60> 

2 

13  12  27.89 

1.9706 

9  31  32.0 

0.063 

2 

14  51  22.85 

9.1606 

15  52  24.3 

0.467 

3 

13  14  26.22 

1.9738 

9  40  34.7 

90)98 

3 

14  53  32.55 

3.1686 

15  58  51.3 

6U18 

4 

13  16  24.75 

ijma 

9  49  35.4 

8.993 

4 

14  55  42.51 

9.1683 

16    5  13.8 

6.338 

5 

13  18  2;3.48 

1.9806 

9  58  33.9 

8.967 

5 

14  57  52.73 

3.1734 

16  11  31.8 

6.961 

6 

13  20  22.41 

1.9839 

10    7  30.2 

8.919 

6 

15    0    3.20 

3.1767 

16  17  45.1 

6.184 

7 

13  22  21.55 

1.9674 

10  16  24.2 

8.681 

7 

15    2  13i>3 

3.1810 

16  23  53.8 

6.106  ' 

8 

13  24  20.90 

1.9906 

10  25  16.0 

8.843 

8 

15    4  24.92 

3.1669 

16  29  57.8 

A0R7 

9 

13  26  20.45 

1.9949 

10  34    5.4 

8.804 

9 

15    6  36.16 

9.1896 

16  35  57.0 

ft.947 

10 

13  28  20.21 

1JW78 

10  42  52.5 

8.764 

10 

15    8  47.66 

9.1936 

16  41  51.4 

6j8in 

11 

13  30  20.19 

3.0014 

10  51  37.1 

6.798 

11 

15  10  59.42 

9.1961 

16  47  41.0 

6.766 

12 

13  32  20.38 

9.00d0 

11    0  19.2 

8.661 

12 

15  13  11.43 

3.9038 

16  53  25.7 

6.108 

13 

13  34  20.79 

3.0086 

11    8  58.8 

8089 

13 

15  15  23.70 

9.9066 

16  59    5.4 

6,619 

14 

13  36  21.41 

3U)123 

11  17  35.9 

8.696 

14 

15  17  36J22 

9.9106 

17    4  40.0 

ft.686 

15 

13  38  22.26 

3U)160 

11  26  10J3 

8.669 

15 

15  19  48.99 

3.9149 

17  10    9.6 

AU60 

16 

13  40  23.33 

S.0197 

11  34  42.1 

8.607 

16 

15  22    2.01 

3.9191 

17  15  34.0 

6,864 

17 

13  42  24.62 

3U)334 

11  43  11.2 

8.469 

17 

15  24  15.28 

9.3333 

17  20  533 

6.978 

18 

13  44  26.14 

30)373 

11  51  37.5 

8.416 

18 

15  26  28.80 

3.9974 

17  26    7.3 

6.190 

19 

13  46  27.89 

3.0811 

12    0    1.0 

8.866 

19 

15  28  42,57 

3.9316 

17  31  16.1 

6.109 

20 

13  48  29.87 

3.0S49 

12    8  21.7 

80)91 

20 

15  30  56.59 

9.9867 

17  36  19.6 

60)18 

21 

13  50  32.08 

3.0388 

12  16  39.5 

8.979 

21 

15  a3  10.85 

9.9397 

17  41  17.7 

4,998 

22 

13  52  34.52 

3.0437 

12  24  54.3 

8.999 

22 

15  35  25.35 

9.3487 

17  46  10.3 

4JBS9 

23 

13  54  37.20 
SAT 

3UM66 

DRDA 

S.12  33    6.1 
Y   26. 

8.171 

23 

15  37  40.10 
MO 

3.3478 

NDAY 

S.17  50  57.5 

28. 

4.141 

0 

13  56  40.11 

9U)606 

S.12  41  14.8 

8.190 

0 

15  39  55.09 

9.9618 

8.17  55  39.2 

4.648 

1 

13  58  43.26 

3U)M5 

12  49  20.5 

80)68 

1 

15  42  10.32 

3.9667 

18    0  15.3 

4.666 

2 

14    0  46.65 

3.0686 

12  57  23.0 

8.016 

2 

15  44  25.78 

9.9697 

18    4  45.8 

4.461 

3 

14    2  50.2J) 

3.0697 

13    5  22.3 

7.961 

3 

15  46  41.48 

9.9636 

18    9  10.6 

4.J66 

4 

14    4  54.17 

3.0067 

13  13  18.3 

7.906 

4 

15  48  57.41 

9.9674 

18  13  29.7 

4.970 

5 

14    6  58.29 

9.0707 

13  21  11.0 

7.861 

5 

15  51  13.57 

9.9718 

18  17  43.0 

4.174 

6 

14    9    2.65 

9.0748 

13  29    0.4 

7.796 

6 

15  53  29.97 

9.9769 

18  21  50.6 

4om 

7 

14  11    7.26 

3.0789 

13  36  46.4 

7.786 

7 

15  55  46.59 

9.9789 

18  25  52.3 

8,979 

8 

14  13  12.12 

9.0881 

13  44  28.9 

7.679 

8 

15  58    3.44 

9.9897 

18  29  48.1 

8.881 

9 

14  15  17.23 

30)879 

13  52    7.9 

7.691 

9 

16    0  20.51 

3.9863 

18  33  38.0 

8,789 

10 

14  17  22.59 

fL09lZ 

13  59  43.4 

7.669 

10 

16    2  37.80 

9.9900 

18  37  21i) 

S.061 

11 

14  19  28.19 

3.0966 

14    7  15.3 

7.601 

11 

16    4  55.31 

3.9937 

18  40  59.7 

8.660 

12 

14  21  34.05 

9.0097 

14  14  43.5 

7.489 

12 

16    7  13.04 

9.9978 

18  44  31.5 

8.479  , 

13 

14  23  40.16 

9.1040 

14  22    8.0 

7.sn 

13 

16    9  30.98 

9J008 

18  47  57.2 

9jan 

14 

14  25  46.53 

9.1089 

14  29  28.7 

7.818 

14 

16  11  49.13 

9.8048 

18  51  16.7 

8.973 

15 

14  27  53.15 

3.1134 

14  36  45.6 

7.949 

15 

16  14    7.49 

9.8077 

18  54  30.0 

8.170 

16 

14  30    0.02 

9.1167 

14  43  58.6 

7.184 

16 

16  \G  26.05 

9.8111 

18  57  37.1 

80)66 

17 

14  32    7.15 

9.1909 

14  51    7.7 

7.118 

17 

16  18  44.82 

9.8144 

19    0  37.9 

9,961 

18 

14  34  14.53 

9.1269 

14  58  12.8 

7.069 

18 

16  21    3.78 

9.8177 

19    3  32.4 

9.8U 

19 

14  36  22.17 

9.1994 

15    5  13.9 

6.984 

19 

16  23  22.94 

9.8909 

19    6  90,5 

9.749 

20 

14  38  30.06 

3.1387 

15  12  10.9 

6.916 

20 

16  25  42.29 

9.8941 

19    9    2.3 

9.643 

21 

14  40  38.21 

3.1880 

15  19    3.8 

6.847 

21 

16  28    1.83 

9,3979 

19  11  37.7 

9.636  ' 

22 

14  42  46.62 

9,1493 

15  25  52.5 

6.776 

22 

16  30  21.56 

9.8308 

19  14    6.6 

9.498 

23 

14  44  55.29 

3.1467 

15  32  36.9 

6.706 

23 

16  32  41.47 

90084 

19  16  29,0 

9.319 

24 

14  47    4.22 

3.1610 

S.15  39  17.1 

6.638 

24 

16  35    1.57 

9.8864 

S.19  18  44,8 

9J»9 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.   Bistat  AnsMilim. 


WfL 
for  1  m. 


DIff. 
ft>rlm, 


rBxm. 


Blffafc 


DIff. 
for  Im. 


DMliofttlon. 


Diff. 
forlm 


0 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

13 

10 

14 

15 

IG 

17 

18 

19 

20 

CI 

22 

23 

24 


TUESDAY  29. 


h  m 
1G35 
16  37 
1G39 
1G42 
1G44 
16  46 
1G49 
16  51 
16  53 
16  56 

16  58 

17  0 
17  3 
17  5 
17  7 
17  10 
17  12 
17  15 
17  17 
17  19 
17  22 
17  24 
17  27 
17  29 
17  31 


1.57 
21.84 
42J29 

2.90 
23.68 
44.631 

5.73 
26.99 
48.40 

9.96 
31.67 
53.52 
15.50 
37.61 
5f).85 
22.22 
44.71 

7.31 
30.03 
52.85 
15.78 
38.81 

Wi 
25.15 
48.45 


S.S449 
3.3477 
9.SMM 
9.SA80 
9.36M 
3.8581 
8.S606 
3.3690 
3.3663 
3.3674 
3.3096 
3.3717 
3.3788 
3.3756 
3.3777 
3jr7»6 
3.3813 
3.8630 
3.3847 
3.8869 
3.3876 
3.3890 


8.19  1^  4^.8: 
19  20  54.0, 
19  22  56.71 
19  24  52.71 
19  26  42.1 
19  28  24.81 
19  30  0.7| 
19  31  29.9; 
19  32  52,3 
19  34  7.9 
19  35  16,7 
19  36  18.6| 
19  37  13.7 
19  38  1.8 
19  38  43.0, 
19  39  17J2: 
19  39  44.4| 
19  40  4.6! 
19  40  17.9i 
19  40  24.2, 
19  40  23.3 
19  40  15.4 
19  40  0.5 
19  39  38.5i 

8.19  39    9.41 


II 

3.909 

0 

3.099 

1 

1.069 

2 

1.878 

3 

1.767 

4 

lXb5 

5 

1.543 

6 

1.430 

7 

ijin 

8 

1.908 

9 

1.089 

10 

0.075 

11 

0.860 

12 

0.744 

13 

0.698 

14 

6JH9 

15 

0,905 

16 

0.970 

17 

0,163 

18 

0,045 

19 

0.079 

20 

0.190 

21 

0.307 

22 

0.496 

23 

0.544 

24 

WEDNESDAY  30. 


h  m 
17  31 
17  34 
17  36 
17  38 
17  41 
17  43 
17  46 
17  48 
17  50 
17  53 
17  55 

17  58 

18  0 
18  2 
18  5 
18  7 
18  10 
18  12 
18  14 
18  17 
18  19 
18  22 
18  24 
18  26 
18  29 


48.45 

• 

3.3800 

8.19  39    9.4 

11.83 

3.3008 

19  38  33.2 

35.29 

3.3917 

19  37  49.8 

58.83 

3.39-28 

19  36  59.3 

22.43 

3JB980 

19  36    1.7 

4&10 

3.3950 

19  34  56.9 

9.83 

3.3960 

19  33  45.0 

33.62 

3.3969 

19  32  26.0 

57.46 

3.3077 

19  30  59.8 

21.35 

8.3965 

19  29  26.5 

45.28 

3.3909 

19  27  46.0 

9J86 

9.8999 

19  25  58.3 

33.27 

3.4004 

19  24    3.5 

57.31 

3v400e 

19  22    1.5 

21.37 

9.4019 

19  19  52.4 

45.46 

3.4016 

19  17  36.2 

9.56 

3.4016 

19  15  12.8 

33.68 

3.4091 

19  12  42.3 

57.81 

3.4093 

19  10    4.7 

21.95 

3^098 

19    7  19.9 

46.09 

9.4098 

19    4  28.1 

10.23 

3.4099 

19    1  29.2 

34.36 

3.4091 

18  58  23.2 

58.48 

3.4018 

18  55  10.1 

22.58 

3.4015 

S.18  51  50.0 

0.544 
0.668 
0.789 
OJWl 
1.090 
1.139 
1.958 
1.377 
1.496 
1.615 
1.735 
1.854 
1JI73 
9.099 
9.911 
3J180 
9.448 
9.667 
9.686 
9.805 
9.993 
3.041 
3.159 
3.977 
8.304 


PHASES  OF  THE   MOON. 


d  h  m 

3)  First  Quarter, 6  11  52.8 

O  Full  Moon, 13  5  33.2 

<C  I^t  Quarter, 20  19  16.6 

#  New  Moon, 28  19  17.0 

d  h 

C  Perigee, 11  5.6 

<C  Apogee, 22  1.3 
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XIII. 


GREEmVICH  MEAN 

TIME. 

LUNAR  DISTANCES 

• 

1 

Stw'a  Namt 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Illh. 

of 

VPi. 

of 

IXh. 

of      1 

Poiition. 

DIff. 

Dlff. 

nm 

mr. 

Sun 

W. 

2f40'2<5 

ao5a 

23°  9'25 

8043 

24°  38' 50 

8083 

26°    S'2S 

8033 

a  Aquil« 

E. 

62  11  57 

vm 

60  46  21 

8387 

59  20  56 

rui 

57  55  42 

S3ft9  j 

Fomalhaat 

E. 

01  3J)36 

8164 

90  12  44 

8155 

88  45  41 

8147 

87  18  28 

8139 

a  Pegaai 

E. 

108  45    1 

3878 

107  12  14 

3866 

105  39  12 

3855 

104    5  56 

9845 

2 

Sun 

W. 

33  38  59 

2977 

35    9  40 

9969 

36  40  32 

9960 

38  11  35 

9950 

Jupiter 
a  AquilflB 

W. 

11  52    6 

S7S4 

13  28    1 

3719 

15    4  15 

S706 

16  40  47 

9694 

E. 

50  53  52 

asAS 

49  30  42 

8881 

48    8    4 

8413 

46  46    2 

8449 

Fomalhaat 

E. 

80    030 

8114 

78  32  38 

8113 

77    4  43 

8110 

75  36  46 

8109 

a  Pegaai 

E. 

96  16  12 

2795 

94  41  37 

9785 

93    650 

9777 

91  31  52 

S70B 

3 

Sun 

W. 

45  49  41 

99M 

47  21  52 

2887 

48  54  15 

9888 

50  26  49 

9860 

Jupiter 

W. 

24  47    1 

S84A 

26  24  55 

3686 

28    3    1 

9636 

29  41  20 

9616 

VenuB 

W. 

18  11  43 

8068 

19  40  38 

8048 

21    9  57 

1036 

22  39  37 

8010 

Fomalhaat 

E. 

68  17    5 

SI  19 

m  49  19 

8135 

65  21  40 

8133 

63  54  10 

8141 

aPegasi 

E. 

83  34  19 

9739 

81  58  18 

3793 

80  22    8 

S716 

78  45  49 

9716 

4 

Sun 

W. 

58  12  30 

9886 

59  46  13 

3836 

61  20    7 

9817 

62  54  13 

9906 

Jupiter 

W. 

37  55  55 

3574 

39  35  26 

3666 

41  15    8 

S657 

42  55    2 

3546 

Venus 

W. 

30  12  27 

9946 

31  43  49 

3984 

33  15  25 

9933 

34  47  15 

9913 

Fomalhaut 

E. 

56  39  57 

8313 

55  14    3 

8334 

53  48  34 

8359 

52  23  35 

8386 

a  Pegaai 

E. 

70  42  17 

3688 

69    5  14 

9679 

67  28    6 

9675 

65  50  53 

3673 

5 

Sun 

W. 

70  47  39 

9768 

72  22  55 

9754 

73  58  23 

9745 

75  34    3 

9786 

Jupiter 

W. 

51  17  33 

3606 

52  58  39 

3497 

64  39  57 

M88 

56  21  27 

3480 

Venus 

W. 

42  29  48 

3860 

44    2  58 

3860 

45  36  21 

9840 

47    9  57 

9631  1 

Fomalhaat 

E. 

45  28  23 

8496 

44    7  54 

8556 

42  48  32 

8634 

41  30  24 

81091 

aPegaffl 

E. 

57  43  59 

9666 

56    633 

9667 

54  29    9 

9669 

52  51  48 

96» 

a  Anetis 

E. 

100  34  52 

9497 

98  53  34 

9488 

97  12    4 

9480 

95  30  22 

3470 

6 

Sun 

W. 

83  35  21 

9699 

85  12  12 

9688 

86  49  15 

9674 

88  26' 30 

9666; 

Jupiter 

W. 

64  51  54 

9488 

66  34  35 

9439 

68  17  28 

9431 

70    0  33 

9413  , 

Venus 

W. 

55    1    4 

9783 

56  35  54 

9773 

58  10  57 

9764 

59  46  12 

9756 

a  Pe^an 
a  Anetis 

E. 

44  46  50 

9718 

43  10  28 

9739 

41  34  26 

9747 

39  58  49 

9760 

E. 

86  58  50 

9499 

85  15  56 

3491 

83  32  51 

9413 

81  49  35 

9406 

7 

Sun 

W. 

96  35  37 

9638 

98  14    1 

9615 

99  52  36 

9606 

101  31  28 

9899 

Venus  ^ 

W. 

67  45  26 

9711 

69  21  51 

9703 

70  58  28 

9094 

72  35  16 

9686 

a  Arietis 

E. 

73  10  38 

9371 

71  26  21 

3364 

69  41  55 

9359 

67  57  21 

9353  , 

Aldebaran 

E. 

106  17  17 

93C9 

104  31  31 

9303 

102  45  34 

9994 

100  59  26 

9387 

Mars 

E. 

115    1  56 

9349 

113  14  41 

9341 

111  27  14 

9383 

109  39  34 

9935 

8 

Sun 

W. 

109  47  53 

3561 

111  27  41 

3554 

113    7  39 

9646 

114  47  46 

3541 

Venus 

W. 

80  41  56 

3646 

82  19  46 

9841 

83  57  45 

2634 

85  35  54 

36C8 

a  A^uiliB 

W. 

42  16  17 

8909 

43  42  16 

8143 

45    9  35 

8083 

46  38    8 

8036 

a  Anetis 

E. 

59  12  40 

3881 

57  27  26 

3838 

55  42    7 

3335 

53  56  44 

33J4 

Aldebaran 

E. 

92    6    4 

9351 

90  18  53 

3345 

88  31  32 

2389 

86  44    2 

2238 

Mars 

E, 

100  38  23 

$m 

.98  49  35 

.3179 

97    0  36 

9173 

95  11  28 

3167 

9 

Sun 

W. 

123  10  27 

9614 

124  51  21 

3510 

126  32  21 

9504 

128  13  28 

3500  , 

Venus 

W. 

93  48  40 

9600 

95  27  35 

3596 

97    6  36 

9593 

98  45  42 

VM  ; 

a  AquWm 

w. 

54  16    2 

3830 

55  50    4 

3790 

57  24  45 

9763 

59    0    3 

3737 

a  Anetis 

E. 

45    9  37 

3838 

43  24  19 

3833 

41  39    8 

3389 

39  54    5 

3U6  ! 

Aldebaran 

E. 

77  44  26 

3907 

75  56    9 

3303 

74    7  45 

3199 

72  19  16 

3199  , 

Mars 

E. 

86    3  30 

3189 

84  13  30 

3134 

82  23  23 

2130 

80  33    9 

3136 

xrv. 
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GREENWICH  MEAN 

T7ME. 

LBNAK  BiSTAKGBS. 

H 

1 

8ter*tNaiiM 

and 

Podtkm. 

Midnight. 

P.L. 

of 

SifF. 

XVk. 

P.L. 
•f 

nir. 

XVlUh. 

P.L. 

of 
Biff. 

XXJh. 

P.L. 
of 

mr. 

Sun            W. 

sxfsd  i 

8014 

39°  8^    i 

8006 

30  3^  if 

32°  8' 3^ 

9986 

a  Aqafl«      £. 

56  90  42 

8919 

55    5  58 

8989 

53  41  34 

8307 

52  17  31 

8338 

Fomalhaut   £. 

85  51    6 

8188 

84  33  37 

8197 

83  56    0 

8133 

81  28  18 

8118 

aPegasa       £. 

109  33  36 

9BS4 

100  58  43 

8894 

99  34  45 

98U 

97  50  35 

3804 

3 

Sun            W. 

39  49  50 

SMI 

41  14  16 

9988 

42  45  53 

9934 

44  17  41 

9915 

Jupiter         W. 
a  Aquils     £. 

18  17  35 

96B4 

19  54  37 

9674 

31  31  53 

9664 

23    920 

3655 

45  24  41 

8480 

44    4    5 

8686 

43  44  31 

8599 

41  25  36 

8660 

Fomalhaut  £. 

74    8  47 

8109 

73  40  48 

8110 

71  13  51 

8113 

69  44  56 

8115 

aTe^       £. 

89  56  43 

srm 

88  31  33 

9T6B 

86  45  51 

9744 

85  10  10 

9787 

3 

Sun            W. 

51  59  34 

S8T0 

53  33  31 

9869 

55    539 

9869 

56  38  59 

3844 

Jupiter        W. 

31  19  51 

3600 

33  58  34 

9080 

34  37  39 

9591 

36  16  36 

3588 

Venus          W. 

34    9  37 

8996 

25  39  55 

9963 

37  10  30 

9909 

28  41  31 

3958 

FomalWit   E. 

63  36  50 

8151 

60  59  43 

8M8 

59  33  49 

8178 

58    6  13 

8194 

aPegasi       £. 

77    9  28 

9TO4 

75  33  47 

9608 

73  56    4 

9693 

73  19  14 

9687 

4 

Sun            W. 

64^31 

tm 

66    3    0 

9190 

67  37  41 

9781 

69  13  34 

3773 

Jupiter        W. 

44  35    9 

8540 

46  15  37 

9681 

47  55  57 

9533 

49  36  39 

3514 

Venus          W. 

36  19  19 

9901 

37  51  36 

9891 

39  34    7 

Useo 

40  56  51 

3870 

Fomalhaut  E. 

50  59    9 

8819 

49  35  30 

8866 

48  13  13 

8396 

46  49  51 

3448 

a  Pegad       E. 

64  13  35 

MtO 

63  36  14 

908T 

60  58  50 

9666 

59  31  35 

9066 

5 

Sun            W. 

77    9  55 

8797 

78  45  59 

9718 

80  33  15 

9710 

81  58  43 

9701 

Jupiter         W. 

58    3    8 

9471 

59  45    3 

9403 

61  37    7 

3455 

63    9  34 

9445 

Venus          W. 

48  43  45 

9891 

50  17  46 

9811 

51  53    0 

3801 

53  26  36 

9799 

Fomalhaut   £. 

40  13  39 

8790 

38  58  36 

8891 

37  44  57 

4008 

36  33  35 

4141 

aPegasi       E. 
a  Amtis      £. 

51  14  31 

MIS 

49  37  21 

9864 

48    0  19 

3693 

46  23  38 

9701 

98  48  37 

%m 

92    620 

9464 

90  34    2 

3445 

88  41  33 

9487 

6 

Sun            W. 

90    356 

9687 

91  41  34 

9648 

98  19  24 

9640 

94  57  25 

9639 

Jupiter        W, 

71  43  50 

9409 

73  27  18 

9886 

75  10  58 

9388 

76  54  50 

9380. 

Venus           W. 

61  31  39 

8746 

63  57  18 

9m 

64  33    9 

9798 

66    9  12 

9719 

aPegasi       £. 
a  Aneda       E. 

38  33  41 

S796 

36  49    7 

9836 

35  15  18 

3864 

33  42    8 

9909 

80    6    9 

9809 

78  33  33 

9891 

76  38  44 

3884 

74  54  46 

9877 

7 

Sun            W. 

103  10  30 

9091 

104  49  28 

9688 

106  28  46 

9575 

108    8  15 

9569 

Vcnng          W. 

74  13  15 

9078 

75  49  25 

9610 

77  36  45 

9663 

79    4  16 

9655 

a  Arieds      E. 

66  13  39 

9848 

64  27  49 

9343 

62  42  52 

9339 

60  57  49 

3385 

Aldebaran   £. 

99  13    7 

9979 

97  26  37 

9973i 

95  39  56 

3365 

93  53    5 

8388 

Man            K 

107  51  43 

9916 

106   3  40 

9809 

104  15  26 

3901 

102  27    0 

3194 

8 

Sun            W. 

116  38    3 

9686 

118    8  27 

9639 

119  49    0 

3534 

121  29  40 

3519 

Venus         W. 

87  14  11 

9631 

88  52  37 

9616 

90  31  11 

3610 

92    9  52 

9605 

m  Aqjuila      W. 

48    7  49 

9976 

49  38  32 

9981 

51  10  12 

9801 

53  43  43 

9853 

m  Anetis       E. 

53  11  19 

9893 

50  25  52 

8333 

48  40  35 

9834 

46  55    0 

9895 

Aldehaiun   £. 

84  56  33 

mn 

83    8  35 

8338 

81  30  40 

9316 

79  33  37 

9911 

Man            E. 

93  33  10 

9161 

91  33  43 

9265 

89  43    7 

9149 

87  53  22 

9144 

9 

Sun           W. 

129  54  41 

9407 

131  35  58 

9494 

133  17  19 

9493 

134  58  44 

9489 

Venus          W. 

100  34  54 

9606 

102    4  10 

96^ 

108  43  30 

9580 

105  22  53 

9577 

« AquilfB     W. 
« An^is      £. 

60  35  54 

9714 

62  12  15 

9694 

63  49    8 

9075 

65  26  16 

9660 

88    d  13 

9867 

36  24  36 

9808 

34  40  16 

9884 

32  56  19 

9408 

Aldebaran   E. 

70  30  41 

9193 

68  42    2 

9189 

66  53  18 

9187 

65    4  31 

9185 

Man           £. 

78  43  50 

9199 

76  52  35 

9190 

75    1  56 

9X16 

73  1123 

9115 
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XV. 


GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

10 

Starts  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

iir«- 

or 

Vlh. 

of 

IXh. 

of    : 

Podtioa 

Dur. 

Difl. 

DUL 

DW. 

1 

a  Aquilffi 

W. 

67°  3'5(J 

9040 

68°  41  4^ 

9882 

70°  19'  5^ 

3831 

71°58'2f 

3811 

Fomalhaut 

W. 

40  26  56 

84M 

41  48  16 

8861 

43  11  17 

8383 

44  35  50 

8311 

a  Arietis 

E. 

31  13  49 

34S7 

29  29  53 

9456 

27  47  36 

3489 

26    6    8 

9588 

Aldebaran 

E. 

63  15  41 

318S 

61  26  48 

3183 

59  37  54 

3163 

57  48  59 

9189 

Mara 

E. 

71  20  45 

3113 

69  30    5 

9111 

67  39  22 

3110 

65  48  38 

9110 

Pollux 

E. 

105  43  19 

2274 

103  56  41 

9271 

102    9  59 

3969 

100  23  14 

9987 

11 

a  AquilaB 

W. 

80  13  10 

MM 

81  52  26 

9564 

83  31  43 

3684 

85  11    0 

9588 

Fomalhaut 

W. 

51  56  42 

296S 

53  27  41 

9999 

54  59  23 

8899 

56  31  43 

9678 

a  Pesasi 
Aldebaran 

W. 

32  36  24 

97W 

34  11  46 

9710 

35  48  13 

3669 

37  25  35 

9688 

E. 

48  44  36 

2188 

46  55  51 

9193 

45    7  11 

2195 

43  18  36 

9198 

Mars 

E. 

56  35    4 

2116 

54  44  27 

9118 

52  53  55 

2131 

51    3  28 

9196 

Pollux 

E. 

91  29  12 

22» 

89  42  27 

9379 

87  55  46 

3375 

86    9  10 

9370   , 

12 

a  AquilaB 

W. 

93  26  29 

2610 

95    5  11 

9616 

96  43  41 

9098 

98  21  58 

9689 

Fomalhaut 

W. 

64  20  25 

2787 

65  55  10 

9778 

67  30    7 

9no 

69    5  14 

^65   1 

a  Pegasi 
Aldebaran 

W. 

45  42  12 

2M6 

47  22  49 

9615 

49    3  42 

3606 

50  44  47 

3499   1 

E. 

34  17  34 

2230 

32  29  51 

9288 

30  42  20 

9247 

28  55    3 

9366 

Mara 

E. 

41  53    0 

21M 

40    3  23 

9183 

38  13  58 

3170 

36  24  46 

9180 

Pollux 

E. 

77  17  51 

2806 

75  32    3 

9815 

73  46  26 

3834 

72    1    2 

9888   1 

13 

Fomalhaut 

W. 

77    1  52 

2768 

78  37    9 

37W 

80  12  21 

9772 

81  47  25 

9779 

a  Pegasi 

W. 

59  11  42 

2493 

60  53    7 

9495 

62  34  27 

3499 

64  15  42 

9604 

Mare 

E. 

27  22  58 

2246 

25  35  39 

9364 

23  48  46 

3385 

22    2  24 

9808 

Pollux 

E. 

63  17  48 

2892 

61  34-2 

3406 

59  50  36 

3433 

58    7  32 

9438 

Begulus 

E. 

99  35  23 

2296 

97  49  17 

9806 

96    326 

3816 

94  17  50 

3838 

14 

Fomalhaut 

W. 

89  39  59 

9881 

91  13  46 

3645 

92  47  15 

9860 

94  20  25 

9876 

a  Pegasi 

W. 

72  39  39 

3544 

74  19  51 

3554 

75  59  49 

9565 

77  39  32 

9677   i 

a  Anetis 

W. 

29    6  48 

26-26 

30  45    7 

9615 

32  23  41 

9607 

34    226 

9004 

Pollux 

E. 

49  38  19 

2538 

47  57  51 

9565 

46  17  54 

9679 

44  38  30 

9804  ; 

R^ulus 

E. 

8534    7 

2880 

83  50  17 

9406 

82    6  46 

9416 

80  23  34 

3ai  • 

15 

Fomalhaut 

W. 

102    0  40 

3978 

103  31  27 

9805 

105    1  46 

8018 

106  31  36 

soa 

a  Pegasi 

W. 

85  53  46 

3645 

87  31  40 

9660 

89    9  14 

9675 

90  46  28 

9601 

a  Arietis 

W. 

42  16  27 

2617 

43  54  59 

9634 

45  33  21 

3688 

47  11  31 

2648 

Pollux 

E. 

36  30  59 

21763 

34  55  41 

9603 

33  21  16 

3846 

31  47  48 

9864 

Regulus 

E. 

71  52  46 

9A06 

70  11  41 

9639 

68  30  58 

3588 

66  50  37 

3553 

16 

a  Pepwi 

W. 

98  47    9 

9775 

100  22  10 

97«S 

101  56  47 

3811 

103  31    1 

9819 

a  Anetis 

W. 

55  18  52 

9699 

56  55  33 

9713 

58  31  57 

3735 

60    8    4 

9738 

Aldebaran 

W. 

21  34    3 

9649 

23  11  51 

9660 

24  49  24 

9673 

26  26  41 

9885 

Mara 

W. 

15  37    8 

9655 

17  14  48 

2648 

18  52  44 

9639 

20  30  46 

9889 

Regulus 

E. 

58  34  32 

9688 

56  56  28 

9656 

55  18  47 

9873 

53  41  29 

9689 

Spica 

E. 

112  13    6 

9610 

110  34  25 

9636 

108  56    6 

3649 

107  18    8 

9657 

17 

a  Arietis 

W. 

68    4  10 

9807 

69  38  29 

0831 

71  12  29 

9836 

72  46  12 

9848 

Aldebaran 

W. 

34  28  39 

9758 

36    4    8 

3768 

37  39  18 

9783 

39  14  10 

9796 

Mara 

W. 

28  39  44 

9678 

30  17    0 

3663 

31  54    3 

9694 

33  30  51 

9704   1 

Regulus 

E. 

45  40  45 

9776 

44    5  46 

9794 

42  31  10 

9811 

40  56  57 

9899 

Sp&a 

E. 

99  13  37 

9787 

97  37  46 

3753 

96    2  15 

9767 

94  27    4 

9789 

Saturn 

E. 

102  43    7 

9788 

101    8  17 

9798 

99  33  47 

9814 

97  59  37 

9898 

Sun 

E. 

132  44  36 

8094 

131  16  19 

8111 

129  48  23 

8137 

128  20  46 

8148 

18 

a  Arietis 

W. 

80  30  22 

9916 

J2    2  21 

3939 

83  343 

3949 

85    5  29 

9954 

I 

J 


r 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

!^* 

Starts  NaiD« 

PL. 

p.  L. 

P.L. 

PL. 

•ad 

Mdnight 

of 

XV^' 

of 

XVIlPi* 

of 

XXIh- 

of 

111 

10 

Poddon. 

Diff. 

DUL 

Diff. 

Diff. 

a  AquilsB 

W. 

733y    i' 

3603 

75""  15  5^ 

3697 

76^54'5f 

3691 

78°  33' 5^ 

3668 

Fomalliaat 

w. 

46    1  46 

8148 

47  28  57 

3094 

48  57  14 

3046 

50  26  31 

8001 

a  Arietis 

E. 

24  25  40 

2687 

22  46  27 

3666 

21    8  47 

3744 

19  33    5 

2866 

Aldebaran 

E. 

56    0    4 

918a 

54  11    9 

3183 

52  22  16 

3184 

50  33  25 

3186 

Mars 

E, 

63  57  54 

3110 

62    7  10 

3110 

60  16  26 

3111 

58  25  44 

2113 

Pollux 

E. 

98  36  26 

2966 

96  49  37 

3366 

95    2  48 

3966 

93  15  59 

2968 

11 

a  Aqmlse 

W. 

86  50  16 

3688 

88  29  28 

3601 

90    8  36 

3696 

91  47  37 

2603 

Fomalhaat 

W. 

58    4  36 

2861 

59  37  58 

3831 

61  11  46 

3814 

62  45  56 

3799 

a  Pegasi 

W. 

39    345 

3603 

40  42  36 

3678 

42  22    1 

3667 

44     1  55 

3540 

Aldebaran 

E. 

41  30    7 

2304 

39  41  46 

3309 

37  53  32 

3316 

36    5  28 

3393 

Mars 

E. 

49  13    7 

3130 

47  22  53 

3134 

45  32  46 

3140 

43  42  48 

2147 

PoUnx 

E. 

84  22  39 

3383 

82  36  15 

3988 

80  49  58 

3394 

79    3  50 

3300 

12 

a  AquilfB 

W. 

100    0    0 

9663 

101  37  45 

3666 

103  15  11 

3681 

104  52  17 

3606 

Fomalhaut 

W. 

70  40  28 

2761 

72  15  47 

3769 

73  51    9 

3759 

75  26  31 

3760 

a  Pegasi 
Aldebaran 

W. 

52  26    2 

3494 

54    7  23 

3493 

55  48  48 

3490 

57  30  15 

3490 

E. 

27    8    1 

2300 

25  21  16 

3389 

23  34  50 

3396 

21  48  44 

3311 

Mais 

E. 

34  35  49 

3191 

32  47    8 

2903 

30  58  45 

3316 

29  10  41 

3330 

Pollux 

E. 

70  15  51 

3344 

68  30  55 

3366 

66  46  15 

3367 

65    1  53 

2379 

'   13 

Fomalhaut 

W. 

83  22  20 

3788 

84  57    4 

3797 

86  31  36 

3807 

88    5  55 

3818 

1 

a  P^asi 

W. 

65  56  49 

3610 

67  37  46 

3617 

69  18  37 

36-26 

70  59  14 

3636 

Mars 

E. 

20  16  36 

3336 

18  31  28 

3369 

16  47    9 

3411 

15    3  50 

3466 

Pollux 

E. 

56  24  51 

3466 

54  42  34 

3472 

53    0  42 

3491 

51  19  16 

3613 

Begulus 

E. 

92  32  31 

3380 

90  47  29 

3361 

89    2  44 

3363 

87  18  16 

3376 

I   14 

Fomalhaut 

W. 

95  53  15 

3894 

97  25  42 

3913 

98  57  46 

393J 

100  29  26 

3961 

a  Pe^i 
a  Anetis 

W 

79  18  58 

3600 

80  58    7 

3603 

82  36  59 

2616 

84  15  32 

3680 

W. 

35  41  16 

3601 

37  20    9 

3604 

38  59    0 

2606 

40  37  47 

3611 

PoUux 

E. 

42  59  41 

3633 

41  21  29 

3660 

39  43  56 

2693 

38    7    5 

3796 

Regulus 

E. 

78  40  43 

3446 

76  58  12 

3460 

75  16    2 

2476 

73  34  13 

3490 

15 

Fomalhaat 

W. 

108    0  55 

3069 

109  29  43 

8006 

110  57  58 

8133 

112  25  40 

8163 

a  Pepasi 

W. 

92  23  20 

3707 

93  59  50 

2723 

95  35  59 

3741 

97  11  45 

3767 

a  Arietis 

w. 

48  49  28 

3653 

50  27  11 

2663 

52    4  40 

3676 

53  41  54 

3687 

Pollux 

E. 

30  15  22 

3949 

28  44    5 

3009 

27  14    4 

3079 

25  45  29 

8160 

Regulus 

E. 

65  10  38 

3670 

63  31    2 

3687 

61  51  49 

2604 

60  12  59 

3631 

16 

a  Pepsi 
a  Anetis 

W. 

105    4  51 

3848 

106  38  17 

3866 

108  11  19 

2686 

109  43  56 

S906 

W. 

61  43  53 

3769 

63  19  24 

2766 

64  54  38 

2779 

66  29  33 

2798 

Aldebaran 

W. 

28    3  41 

3690 

29  40  22 

3719 

31  16  46 

3726 

32  52  52 

3740 

Mare 

w. 

22    8  48 

3643 

23  46  45 

3648 

25  24  35 

3656 

27    2  15 

3668 

Regulus 

E. 

52    4  34 

3706 

50  28    2 

3728 

48  51  53 

3741 

47  16    7 

3769 

Spica 

E. 

105  40  31 

3674 

104    3  16 

2668 

102  26  22 

3706 

100  49  49 

9731 

17 

a  Arietis 

W. 

74  19  37 

3863 

75  52  44 

3876 

77  25  34 

3889 

78  58    7 

3908 

Aldebaran 

W. 

40  48  43 

3810 

42  22  58 

3834 

43  56  55 

3837 

45  30  35 

3860 

Mare 

TV. 

35    725 

3716 

36  43  44 

3798 

38  19  47 

3788 

39  55  36 

3760 

Re;;ulus 

E. 

39  23    7 

3848 

37  49  41 

3866 

36  16  38 

3884 

34  43  59 

3903 

} 

SpL-a 

E. 

92  52  12 

3797 

91  17  40 

3811 

89  43  27 

3896 

88    9  32 

3839 

Saturn 

E. 

96  25  46 

3843 

94  52  14 

3868 

93  19    1 

3872 

91  46    6 

3886 

Sun 

E. 

126  53  29 

3169 

125  26  31 

8176 

123  59  52 

8191 

122  33  32 

8306 

_18 

a  Arietis 

W. 

86  36  40 

3966 

88    7  35 

3978 

89  38  15 

3989 

91    8  41 

8001 

"1 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

18 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

111*. 

of 

Vlh. 

of 

IXh. 

of 

Poeitton. 

Diff. 

IMS. 

IMff. 
3869 

DilL 

Aldebaran 

W. 

if  3' 5^ 

9863 

48°  37^    1 

9876 

50°  9'  d 

51°  42' 26* 

9901 

Mars 

W. 

41  31  10 

3761 

43    6  29 

9773 

44  41  33 

3763 

46  16  23 

9795 

Spfca 

E. 

33  11  43 

3932 

31  39  52 

3043 

30    8  26 

3963 

28  37  27 

9984 

E. 

86  35  55 

3858 

85    236 

38(r7 

83  29  35 

9880 

81  56  50 

9898 

Saturn 

E. 

90  13  29 

SMD 

88  41  10 

3914 

87    9    9 

3937 

85  37  24 

9939 

Sun 

E. 

121    7  30 

8390 

119  41  45 

8386 

118  16  18 

8350 

116  51    8 

8964 

19 

a  Arietis 

W. 

92  B8  52 

8013 

94    850 

8038 

95  38  34 

3084 

97    8    5 

8043  < 

Aldebaran 

W. 

59  21  24 

3968 

60  52  29 

3960 

62  23  21 

3978 

63  54    1 

2966 

Mars 

w. 

54    7    4 

3846 

55  40  33 

3856 

57  13  50 

3863 

58  46  56 

9879 

Poflux 

w. 

20    5  39 

8814 

21  20  27 

8714 

22  36  59 

3634 

23  54  57 

8569 

Spica 

E. 

74  17    1 

3960 

72  45  46 

3963 

71  14  45 

3971 

69  43  56 

9981 

Saturn 

E. 

78    2  33 

3996 

76  32  18 

3009 

75    2  17 

8019 

73  32  28 

8080 

Sun 

E. 

109  49  13 

8838 

108  25  34 

8339 

107    2    8 

8850 

105  38  54 

8360 

20 

Aldebaran 

W. 

71  24  33 

8039 

72  54  10 

8086 

74  23  38 

3043 

75  52  59 

8047  , 

Mars 

W. 

66  29  52 

3909 

68    2    0 

3916 

69  33  59 

3931 

71    5  51 

99W 

Pollux 

w. 

30  38  53 

8879 

32    1  33 

3368 

33  24  37 

3339 

34  48    3 

8324 

Spica 

E. 

62  12  45 

8033 

60  43    0 

8030 

59  13  24 
63    8  59 

3036 

57  43  56 

8048  1 

Saturn 

E. 

66    6  18 

8073 

64  37  34 

8079 

8087 

61  40  33 

8093 

Sun 

E. 

98  45  36 

8407 

97  23  27 

8416 

96    1  27 

3431 

94  39  34 

3498 

21 

Aldebaran 

W. 

83  18    5 

3070 

84  46  51 

3078 

86  15  33 

8076 

87  44  12 

8078  ' 

Mars 

W. 

78  43  45 

3046 

80  15    6 

3949 

81  46  23 

3050 

83  17  38 

9953 

Pollux 

W. 

41  49    5 

3369 

43  13  53 

8961 

44  38  50 

8353 

46    3  56 

8347 

Spica 

E, 

50  18  17 

8066 

48  49  25 

8066 

47  20  36 

3070 

45  51  50 

3073 

Saturn 

E. 

54  20    4 

8117 

52  52  15 

8130 

51  24  30 

8134 

49  56  49 

8136 

Sun 

E. 

87  51  51 

3463 

86  30  34 

3466 

85    9  21 

8460 

83  48  12 

22 

Aldebaran 

W. 

95    7    2 

8061 

96  35  35 

8080 

98    4    9 

8078 

99  32  45 

8077 

Mars 

w. 

90  53  33 

3964 

92  24  44 

9053 

93  55  56 

3951 

^5  27  10 

9949 

Pollux 

w. 

53  11  19 

8316 

54  37    9 

SS09 

56    3    7 

8B04 

57  29  11 

8198 

Regulus 
Spica 

w. 

16  14  42 

8319 

17  38  32 

3881 

19    3    6 

3951 

20  28  15 

8336 

E. 

38  28  27 

8076 

36  59  47 

8074 

35  31    6 

8073 

34    224 

mm 

Saturn 

E, 

42  39    1 

8133 

41  11  32 

8133 

39  44    2 

3183 

38  16  32 

3133 

Sun 

E. 

77    2  51 

8466 

75  41  48 

8464 

74  20  44 

8463 

72  59  38 

3461  1 

23 

Pollux 

W. 

64  41  27 

8166 

66    8  18 

8168 

67  35  18 

8151 

69    226 

3148 

Regulus 
Spica 

W. 

27  40    8 

3143 

29    7  25 

8130 

30  34  58 

3119 

32    2  45 

8107 

E. 

26  38    9 

3066 

25    9    5 

8051 

23  39  55 

8046 

22  10  39 

8041 

Saturn 

E. 

30  58  45 

3136 

29  31    6 

8134 

28    3  26 

8133 

26  35  44 

8133 

Sun 

E. 

66  13  27 

8444 

64  52    0 

8439 

63  30  28 

8483 

62    8  49 

8436 

24 

Pollux 

W. 

76  20  28 

8103 

77  48  35 

8094 

79  16  52 

8086 

80  45  20 

8076 

Regulus 

w. 

3925    0 

8064 

40  54    6 

8048 

42  23  25 

3038 

43  52  57 

8039 

Sun 

E. 

55  18  51 

3393 

53  56  26 

8385 

52  33  52 

8877 

51  11    9 

8868 

25 

Pollux 

W. 

88  10  36 

8037 

89  40  15 

8017 

91  10    7 

8006 

92  40  12 

9967 

Regulus 

W. 

51  23  56 

3966 

52  54  49 

9957 

54  25  56 

9945 

55  57  18 

9933 

Sun 

E. 

44  14  54 

8819 

42  51    5 

8809 

41  27    4 

8398 

40    2  50 

«• 

26 

Pollux 

W. 

100  13  48 

3944 

101  45  11 

9934 

103  16  47 

S034 

104  48  36 

»J 

Re^ulos 

W. 

63  37  51 

3874 

65  10  43 

9863 

66  43  51 

9850 

68  17  14 

«» 

Spica 

W. 

9  42  42 

3856 

11  15  58 

9843 

12  49  31 

9630 

14  23  20 

»IT 

Sun 

E. 

32  58  28 

8381 

31  32  56 

8330 

30    7  11 

8309 

28  41  12 

_-J| 

j 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

1 

'1^ 

8taff*B  ITama 

p.  L. 

P.L. 

P.L. 

P.L. 

ud 

Ifidnight. 

of 

XY^ 

of 

XVlllh. 

of 

XXD^ 

of 

38 

Podtton. 

Diff. 

IMff. 

Diff. 
3936 

IHff. 

Aldebaitin  W. 

53°14'4d 

3913 

54°46'45 

2935 

sSidsH 

57^50'    i' 

3947 

Mars 

W. 

47  50  58 

SSOA 

49  25  19 

3815 

50  59  27 

3835 

52  33  22 

9835 

Kegulus 
SpK-a 

E. 

27    654 

8006 

25  36  49 

8080 

24    7  14 

8056 

22  38  n 

8085 

E. 

80  24  22 

2905 

78  52    9 

3917 

77  20  12 

3936 

75  48  29 

9040 

Saturn 

E. 

84    5  55 

3953 

82  34  42 

3964 

81    3  44 

2976 

7933    1 

9988 

Sunt 

E. 

115  26  14 

8317 

114    1  36 

8391 

112  37  14 

8808 

111  13    6 

8816 

19 

a  Arietis 

W. 

98  37  24 

8058 

100    6  31 

8063 

101  35  26 

8079 

103    4  10 

8080 

Aldebara» 

w. 

65  24  29 

299? 

66  54  45 

8006 

68  24  51 

8014 

69  54  47 

8039 

Mafs 

w. 

60  19  51 

2880 

61  52  36 

9887 

63  25  11 

3805 

64  57  36 

9903 

PoUux 

w. 

25  14    5 

8516 

26  34  11 

3473 

27  55    6 

8436 

29  16  42 

8405 

Spica 

E. 

68  13  20 

2990 

66  42  55 

8000 

65  12  42 

8000 

63  42  39 

8015 

Saturn 

E. 

72    2  52 

8039 

70  33  27 

8048 

69    4  14 

8056 

67  85  11 

8065 

Suif 

E. 

104  15  52 

8871 

102  53    2 

8880 

101  30  23 

8890 

100    7  55 

8886 

i  ^ 

AldeUraii 

W. 

77  22  13 

8058 

78  51  20 

8099 

80  20  20 

8068 

81  49  15 

8067 

Mars 

W. 

72  37  37 

3981 

74    9  17 

9935 

75  40  51 

3989 

77  12  20 

3943 

FoUuz 

W. 

36  11  47 

8810 

37  35  47 

8398 

39    0    1 

8386 

40  24  27 

8377 

Spica 

E. 

56  14  36 

8048 

54  45  23 

8053 

53  16  16 

8067 

51  47  14 

8061 

Saturn 

E. 

60  12  14 

8096 

58  44    2 

8104 

57  15  57 

8109 

55  47  58 

8118 

SuK 

E. 

93  17  49 

8484 

91  56  11 

8489 

90  34  39 

8444 

89  13  12 

8449 

91 

Aldebaran 

W. 

89  12  48 

8079 

90  41  28 

8061 

92    9  56 

8081 

93  88  29 

8061 

Mars 

W. 

84  48  51 

3954 

86  20    2 

S954 

87  51  13 

S954 

89  22  23 

9954 

PoHiuc 

W. 

47  29    9 

8940 

48  54  31 

8334 

50  20    0 

8938 

51  45  36 

8333 

j 

Spica 

E. 

44  23    7 

8074 

42  54  26 

8075 

41  25  46 

8075 

39  57    6 

8076 

Saturn 

B. 

48  29  11 

7139 

47    1  36 

8130 

45  34    3 

8131 

44    6  31 

3183 

Sun 

E. 

82  27    5 

8463 

81    6    0 

8464 

79  44  56 

846» 

78  23  53 

8466 

22 

Aldebaran 

W. 

101    1  23 

8074 

102  30    4 

8073 

103  58  48 

8069 

105  27  36 

8065 

Mars 

W. 

96  58  27 

9046 

98  29  47 

3944 

100    1  10 

3041 

101  32  37 

3937 

Pollux 

W. 

58  55  23 

8193 

60  21  42 

8185 

61  48    9 

8178 

63  14  44 

8173 

Regulus 

W. 

21  53  53 

8304 

23  19  58 

8187 

24  46  23 

8171 

26  13    7 

8156 

Sp^a 

E. 

32  33  40 

8069 

31    4  53 

8066 

29  36    2 

8064 

28    7    8 

8060 

Saturn 

E. 

36  49    1 

8131 

35  21  29 

8180 

33  53  56 

8139 

32  26  22 

3137 

Sun 

E. 

71  38  30 

8459 

70  17  20 

8456 

68  56    7 

8453 

67  34  49 

8448 

23 

Pollux 

W. 

70  29  43 

am 

71  57  10 

8128 

73  24  46 

8119 

74  52  32 

3111 

Regulus 
Spica 

W. 

33  30  46 

8096 

34  59    0 

8066 

36  27  27 

8075 

37  56    7 

8065 

E. 

20  41  17 

8035 

19  11  48 

8039 

17  42  11 

8033 

16  12  27 

3016 

Saturn 

E. 

25    8    1 

8131 

23  40  16 

8130 

22  12  31 

3120 

20  44  47 

8133 

Sun 

E. 

60  47    4 

8433 

59  25  12 

8415 

58    3  13 

8406 

56  41     6 

8401 

1  34 

PoHux 

W. 

82  14    0 

8066 

83  42  51 

8056 

85  11  54 

8047 

86  41    9 

8037 

Regulus 

W. 

45  22  42 

8013 

46  52  40 

8001 

48  22  52 

3990 

49  53  17 

2979 

Sun 

E. 

49  48  16 

8358 

48  25  12 

8349 

47    1  57 

8339 

45  38  31 

'8880 

25 

Pollux 

W. 

94  10  29 

9066 

95  40  59 

9976 

97  n  42 

9965 

98  42  38 

2954 

Regulus 

W. 

57  28  55 

2931 

59    0  47 

3910 

60  32  53 

3898 

62    5  14 

3886 

Sun 

E. 

38  38  24 

8376 

37  13  45 

8365 

35  48  52 

8354 

34  23  47 

8343 

se 

Pollux 

W. 

106.20  39 

3908 

107  52  54 

9898 

109  25  22 

2883 

110  58    3 

9878 

Regulus 

W. 

69  50  53 

3826 

71  24  48 

3813 

72  58  59 

3801 

74  33  25 

3788 

Spica 

W. 

15  57  26 

3805 

17  31  48 

2793 

19    6  25 

3781 

20  41  18 

3769 

Sun 

E. 

27  15    1 

8187 

25  48  36 

8177 

24  21  59 

3167 

22  55  10 

8156 

^ 
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AT  GREENWICH  APPARENT  NOON. 

;  1 

:   i 

!     •s 

1 

THE   SUN'S 

SUmal 
Time 
of  ttw 
Seaai- 

diUMtei 

Thne, 
tuUracUd 

DMLftr 
Ibev. 

Appamu 
Bight  AweiuioB. 

Dlff.fi»r 
Ihour. 

Apparent 

I>lff.for 
Ihour. 

22!75 
21.69 
20.62 

8eml- 
diameter. 

Iiimng 

tha 
MnU- 

ka. 

adeUdto 

Apparent 

Time. 

!  Thur. 
Fri. 

Sat. 

1 

2 
3 

h      m      ■ 
16   31    45.93 

16  36     5.91 
16  40  26.49 

9 

10.817 
10.842 
10.866 

S.21  54  19.1 
22     3  12.8 
22  11  40.8 

1^  1^.11 

16  16^ 
16  16.40 

70'.35 
70.43 
70.51 

10"'34'.93 

10  11.58 

9  47.63 

■ 

O.C60 
0.966 
1.010 

Sun. 
Mon. 
Tues. 

4 
5 
6 

16  44  47.64 
16  49     9.32 
16  53  31.52 

10.889 
10.911 
10.932 

22  19  43.0 
22  27  19.0 
22  34  28.8 

19.54 
18.45 
17.35 

16 
16 
16 

16.54 
16.68 
16.81 

70.59 
70.67 
70.74 

9  23.09 
8  58.04 
8  32.46 

1.033! 
1.055  i 
1.076  i 

Wed. 
Thur. 
Fri. 

7 
8 
9 

16  57  54.23 

17  2  17.40 
17     6  40.99 

10.952 

10.070 
10.988 

22  41  12.2 
22  47  28.9 
22  53  18.6 

16.24 
15.12 
13.99 

16 
16 
16 

16.93 
17.05 
17.17 

70.80 
70.86 
70.92 

8     &39 
7  39.85 
7  12.89 

1.096 
1.115 
1.132 

Sat 
Sun. 
Mon. 

10 
11 
12 

17  11     4.58 
17  15  29.30 
17  19  54.09 

11.005 
11.020 
11.034 

22  58  40.9 

23  3  35.9 
23     8    3.5 

12.85 
11.71 
10.56 

16  17.29 
16  17.40 
16  17.50 

70.98 
71.03 
71.07 

6  45.53 
6  17.77 
5  49.68 

1.149 
1.164 
1.177 

Tues. 

Wed. 

1  Thur. 

13 

14 
15 

17  24  19.15 
17  28  44.53 
17  33  10.17 

11.047 
11.059 
11.070 

23  12     3.6 
23  15  36.0 
23  18  40.4 

9.41 
8.25 
7.09 

16 
16 
16 

17.59 
17.68 
17.77 

71.11 
71.15 
71.19 

5  21.26 
4  52.51 
4  23.51 

1.190 
1.201 
1.212 

Fri. 
Sat 
Sun. 

16 
17 

18 

17  37  36.04 
17  42    2.12 
17  46  28.39 

11.079 
11.087 
11.094 

23  21  16.8 
23  23  25.1 
23  25     5.3 

5.93 
4.76 
3.59 

16 
16 
16 

17.85 
17.92 
17.98 

71.22 
71.24 
71.26 

3  biJ2S 
3  24.85 
2  55.21 

1.222 
1.230 
1.237 

Mon. 
Tues. 
Wed. 

19 
20 
21 

17  50  54.81 
17  55  21.35 
17  59  47.99 

11.099 
11.103 
11.106 

23  26  17.3 
23  27     1.0 
23  27  16.3 

2.41 
1.23 
0.05 

16 
16 
16 

18.04 
18.10 
18.15 

71.28 
71.29 
71.30 

2  25.43 
1  55.53 
1  25.54 

1.243 
1.247 
IJS&O 

'  Thur. 
Fri. 
Sat 

22 
23 
24 

18    4  14.69 
18    8  41.39 
18  13    8.06 

11.108 
11.108 
11.106 

23  27     3.3 
23  26  22.0 
23  25  12.3 

1.13 
2.31 
3.49 

16 
16 
16 

18.19 
18.23 
18.27 

71.30 
71.29 
71.28 

0  55.48 
0  25.42 

1.251 
1J251 
1.249 

0     4.62 

Sun. 
Mon. 

1  Tues. 

1 

25 
26 
27 

18  17  34.67 
18  22     1.20 
18  26  27.59 

11.103 
11.098 
11.092 

23  23  34.3 
23  21  27.9 
23  18  53.4 

4.67 

5.85 
7.02 

16  16.30 
16  18.33 
16  18.35 

71.27 
71.26 
71.24 

0  34.60 

1  4.49 
1  34.25 

1.246 
1.241 
1.235 

Wed. 
,  Thur. 
1  Fri. 

1  Sat 

28 
29 
30 
31 

18  30  53.80 
18  35  19.81 
18  39  45.58 
18  44  11.07 

11.084 
11.075 
11.064 
11.052 

23  15  50.9 
23  12  20,4 
23     8  22.0 
23     3  55.9 

8.19 

9.a5 

10.51 

11.66 

16 
16 
16 
16 

18.37 
18.39 
18.40 
18.41 

71.21 
71.18 
71.15 
71.11 

2     3.82 

2  33.19 

3  2.33 
3  31.18 

1.287 
1.2J8 
1.207 
1.195 

1  Sun.. 

32 

18  48  36.23 

11.038 

S.22  59     2.1 

12.81 

16 

18.41 

71.07 

3  59.71 

1.181 

Non.  -  Meao  Time  of  the  SraiidianM 

Iter  pasaiiig  may  be  f 

onnd  by  i 

labtneOng  OlIS  ttom  tba 

»SldexMin>ie:               H 
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SOX 


AT  GilEENiWiCH  iClSAlN  N0034% 

i  i 

1 

1' 

THE  StJN'S 

I<liuifIonof 

Time, 

tob€ 

added  to 

aubtracted 

^ 

s 

Dlff.  for 
Ihoar. 

DaeliaaduB. 

l-bour. 

fel*60 
i20.62 

Time, 

Diff.  for 
Ihoiv. 

AdcffM 
Tijiie. 

'  Thuf. 
Ifti 
I  Sat. 

I 

2 
3 

16^  sf  47.84 
16  36    7.75 
16  40  28.26 

10.817 
10.842 
10.866 

S.21°64  23,2 
22     3  16.5 
22  11  44.2 

lo"  84.76 

10  11.41 

9  47.40 

0.960 
0.986 
1.010 

16  42  22.60 
16  46  19.1^ 
16  60  15.72 

Am. 
j  Moa. 
Toes. 

4 
5 
<6 

16  44  49.34 
16  4&  10.95 
16  58^08 

10.^ 
10.911 
10.932 

22  19  46.1 
^  ^27  21.8 
22  "M  Si.3 

19.54 
18.45 
17*35 

9^.93 

8  57.88 
8  '32.31 

1.(133 

i.a^ 

1.076 

16  54  12.27 

16  58    8.83 

17  2    5.39 

j  Wed. 
Thar. 
Fri. 

8 

16  37  55.71 

17  2  laso 

17  «  42.31 

10.052 
10.970 
10.988 

22  41  14.4 
^  47  80.8 
22  53  20.2 

16.24 
15.12 
13.99 

8    6.24 
7  39.70 
7  12.75 

1.096 
1.T15 
1.132 

17    ^     1.95 
17    9  58.50 
17  13  55.06 

Sat 

Stm. 

Mon. 

10 
11 
12 

17  n     6w22 
17  15  80.52 
17  19  65wl7 

11.006 
11.020 
11.034 

22  58  42.8 

23  3  37.1 
23    8    4.5 

12.85 
il.71 
10.56 

6  45.40 
6  17.63 
5  49.56 

1.149 
1.164 
1.177 

17  17  51.62 
17  21  48.17 
17  25  44.73 

Tues. 
Wed. 
Thur. 

Ig 
14 
15 

17  24  20.14 
17  28  45.43 
17  33  10.98 

11.047 
11.050 
11.070 

23  12    4.4 
23  15  86.6 
23  18  40.8 

9.41 

8.25 
7.09 

5  21.i5 
4  52.41 
4  23.42 

1.190 
1.201 
1.212 

17  29  41.29 
17  33  37.84 
17  37  84.40 

Sat 
Sun. 

1« 
17 

18 

17  37  56.76 
17  4ft    2.75 
17  46  fe8.93 

11.079 
11.087 
11.094 

5J3  Si  17.1 
1^3  23  25.3 
23  25    5.4 

5.93 
4.76 
3.59 

3  54.20 
3  24.77 
2  55.14 

1.222 
1.290 
1.^ 

17  41  80.96 
17  45  27.52 
17  49  24.07 

•  Mon. 

1  Tues. 

Wed. 

19 
'20 
21 

17  50  b5.26 
17  55  2L71 
17  59  48.25 

11.099 
11.108 
11.106 

23  S6  17.3 
23  27     0.9 
23  27  16.3 

2.41 
1.23 
0.05 

2  25.3^ 
1  55.48 
1  25.50 

1.243 
1.247 
1.250 

17  53  20.63 

17  57  17.19  j 

18  1   13.75 

1  Thur. 
Fri. 
Sat. 

22 
23 
34 

18     4  14.85 
18     8  41.46 
18  13    ao4 

11.108 
11.108 
11.106 

23  27     3.3 
23  26  22.0 
23  25  12.3 

M3 
2.31 
3.49 

0  55.45 
0  25.40 

r-tg2 

1.251 
1.251 
1.249 

18     5  10.80 
18    9     6.86 
18  13     3.42 

Mon. 
1  Tacs. 

26 

2fr 

18  17  34w56 
18  22     1.00 
18  26  27.30 

11.103 
11.098 
11.092 

23  23  54.3 
23  21  28.0 
28  18  63.6 

4.6t 
5.85 
7.05 

0  34.59 

1  4.47 
1  34.22 

1.246 
1.241 
l.iS5 

18  16  59.97 
18  20  56.58  ' 
18  24  53.08  1 

Wed. 

'  Thar. 

Fri. 

Sat. 

29 
30 
Bl 

18  30  53.42 
18/35  19.34 
18  39  45.02 
18  44  ia42 

11.084 
11.075 
11.064 
11.052 

23  15  51.2 
23  12  20.8 
23     8  22.6 
23    3  56.6 

8.19 

9.35 

9J>1 

11.66 

2     3.78 

2  33.14 

3  2.27 
3  31.11 

1.227 
1.218 

l.'2rt7 
1.11)5 

18  28  49.64  1 
18  82  46.20  1 
18  36  42.75 
18  40  89.31 

SiXH. 

32 

18  48  35.50 

11.038 

S.22  5&    2.9 

12.81 

3  59.63 

1.181 

18  44  85.87 

I 

> 

roM.— VhsdettkMhui 

leMftbrlfte 

M  Kooii  ttiftjr  U  tfst 

ifli«aChd 

Miftfe  ai  th&t  for  Apttatadl 
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UI. 


AT   GREENWICH  MEAN  NOON. 


THE   SUN'S 


4 
I 
I 

•8 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
2Q 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 
I 


336 
337 
338 


340 
341 

342 
343 
344 

345 
346 
347 

348 
349 
350 

351 
352 
353 

354 
355 
356 

357 
358 
359 

360 
361 
362 

363 
364 
365 
366 

367 


TViM  LONOITUDB. 


249  37  16.0 

250  38  10.6 

251  39     6.0 

252  40    2.2 

253  40  59.2 

254  41  56.8 

255  42  55.0 

256  43  53.9 

257  44  53.4 

258  45  53.5 

259  46  54.2 

260  47  55.5 

261  48  57.5 

262  50     0.2 

263  51     3.6 

264  52    7.6 

265  53  12.3 

266  54  17.8 

267  55  24.1 

268  56  31.2 

269  57  39.0 

270  58  47.5 

271  59  56.6 

273  1     6.3 

274  2  16.5 

275  3  27.2 

276  4  38.2 

277  5  49.5 

278  7     0.8 

279  8  12.1 

280  9  23.4 

281  10  34.6 


X' 


36  20.1 

37  14.6 

38  9.9 


39 
40 
41 


5.9 
2.7 
0.1 


41  58.2 

42  57.0 

43  56.3 

44  56.2 

45  56.7 

46  57.9 

47  59.7 

49  2.2 

50  5.4 

51 
52 
53 


9.2 
13.8 
19J2 


54  25.3 

55  32.2 

56  39.8 

57  48.2 

58  57.1 

0  e.6 

1  16.6 

2  27.1 

3  38.0 

4  49.2 

6  0.3 

7  11.4 

8  22.5 

9  33.5 


DIff.  for 
1  hour. 


52.25 
52.29 
52.32 

52.35 
52.38 
52.41 

52.44 
52.46 
52.49 

52.52 
52.54 
52.56 

52.59 
52.62 
52.65 

52.68 
52.71 
52.74 

52.78 
52.8J 
52.84 

52.87 
52.89 
52.91 

52.93 
52.95 
52.96 

52.97 
52.97 
52.97 
52.97 

152.06 


LATITUDB. 


-hO.67 

0.71 
0.72 

0.70 
0.65 
0.57 

0.47 
0.35 
OJ22 

H-0.09 

—0.04 

0.17 

0.28 
0.37 
0.43 

0.46 
0.46 
0.43 

0.36 
0.27 
0.17 

—0.05 

-4-0.08 

0.21 

0.34 
0.46 
0.56 

0.64 
0.69 
0.71 
0,70 

•4-0.66 


Logarithm 

of  the 

Radios  Yeetor 

of  the 

DIff.  for 

Earth. 

Ibov. 

9.9936779 

27.9 

.9936115 

27.3 

.9935467 

26.6 

.9934836 

25.9 

.9934223 

25.1 

.9933630 

24.3 

.9933056 

23.4 

.9932504 

22.5 

.9931975 

21.5 

.9931471 

20.5 

.9930991 

19.4 

.9930538 

18.3 

.9930112 

17.2 

.9929715 

16.0 

.9929346 

14.8 

.9929004 

13.7 

.9928688 

12.6 

.9928398 

11.5 

.9928134 

10.5 

.9927894 

9.5 

.9927677 

8.6 

.9927480 

7.7 

.9927306 

6.9 

.9927151 

6.1 

.9927015 

5.3 

.9926897 

4.6 

.9926796 

3.9 

.9926710 

3.2 

.9926641 

2.5 

.9926590 

1.8 

.9926556 

1.0 

9.9926540 

0.3 

UflMiTfaiie 

of 
ffidneaiOh. 


7    16   25.71 

7  12  29.80 
7     8  33.89 

7  4  37.98 
7  0  42.06 
6  56  46.15 

6  52  50^24 
6  48  54.33 
6  44  58.42 

6  41  2.51 
6  37  6.60 
6  33  10.69 

6  29  14.78 
6  25  18.87 
6  21  22.95 

6  17  27.04 
6  13  31.13 
6  9  35.22 

6  5  39.31 
6  1  43.39 
5  57  47.48 

5  53  51.57 

5  49  55.66 

6  45  59.75 

5  42  3.84 
5  38  7.93 
5  34  12.02 

5  30  16.11 
5  26  20.20 
5  22  242S 
5  18  28.37 

5  14  32.46 


NoTB :  A.  corraipoiida  to  the  tnu  eqohiox  of  thjB  ^nJtfiy  Kf  toihp  m^an  equinox  of  January  Od. 
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GBEENWICn 

MEAN  TTiyfE. 

4 

THE 

MOON'S 

2 
1 

HORIZONTAL 

PARALLAX. 

M^niDlAN  PAHSAQE. 

1  ^ 
1 

AGK 

Noon. 

Midnight 

Noon. 

I>iff.for 
Ibour. 

Midnight 

58  18.8 
58  39.3 
58  54.7 

Diff-for 
1  hour. 

+0.96 
0.75 
0.54 

DMT.  for 
Ihour. 

m 

2.31 
2.29 
2.24 

1 
2 
3 

15  51.8 

15  58.1 

16  3.0 

15  55.1 

16  0.7 
16    4.9 

58    4.6 
58  29.7 
58  47.6 

+1.07 

o.a5 

0.64 

h      m 

1  51.1 

2  46.6 

3  41.0 

^       1 

2.2 
3.2 
4.2 

4 
5 
6 

16     6.5 
16     8.8 
16     9.9 

16    7.8 
16     9.5 
16  10.0 

59    0.6 
59     9.0 
59  13.0 

0.44 
0.26 

+0.08 

59     5.3 
59  11.5 
59  13.4 

0.35 

+0.17 
-0.01 

4  34.1 

5  25.9 

6  17.1 

2.18 
2.14 
2.13 

5.2 
6.2 
7.2 

7 
8 
9 

16     9.8 
16     8.4 
16     5.5 

16     9.3 
16     7.1 
16     3.4 

59  12.7 
59     7.6 
58  56.9 

-0.11 
0.32 
0.57 

59  10.8 
59    3.0 
58  49.3 

0.21 
0.44 
0.70 

7  8.3 

8  0.2 
8  53.4 

2.14 
2.19 
2.24 

8.2 

9.2 

10.2 

10 
11 
12 

16     0.9 
15  54.6 
15  46.7 

15  58.0 
15  50.8 
15  42.2 

58  40.1 
58  16.9 
57  47.7 

0.84 
1.10 
1.32 

58  29.3 
58     3.0 
57  31.2 

0.97 
1.22 
1.42 

9  47.8 

10  43.3 

11  38.8 

2.29 
2.32 
2.30 

11.2 
12.2 
13.2 

13 
14 
15 

15  37.4 
15  27.4 
15  17.3 

15  32.5 
15  22.3 
15  12.4 

57  13.7 
56  36.9 
55  59.7 

1.49 
1.55 
1.52 

56  55.5 
56  18.2 
55  41.8 

1.53 
1.55 
1.46 

12  33.3 

13  25.9 

14  15.9 

2.24 
2.14 
2.03 

14.2 
15.2 

16 
17 
18 

15     7.8 
14  59.6 
14  53.3 

15     3.5 
14  56.2 
14  51.1 

55  24.8 
54  54.7 
54  31.7 

1.37 
1.12 

0.78 

55     9.0 
54  42.2 
54  23.4 

1.26 
0.96 
0.59 

15     3.1 

15  48.1 

16  31.2 

1.92 
1.83 
1.77 

17.2 
18.2 
19.2 

19 
20 

21 

14  49.4 
14  48.3 
14  50.0 

14  48.5 
14  48.8 
14  51.9 

54  17.5 
54  13.3 
54  19.5 

-0.39 

+0.04 

0.48 

54  14.1 
54  15.1 
54  26.6 

-0.18 

+0.26 

0.70 

17  13.2 

17  55.1 

18  37.5 

1.74 
1.75 
1.79 

20.2 
21.2 
22.2 

22 
23 
24 

14  54.5 

15  1.8 
15  11.3 

14  57.9 

15  6.3 
15  16.8 

54  36.3 

55  2.9 
55  38.0 

0.91 
1.29 
1.60 

54  48.4 

55  19.6 
55  58.0 

1.11 
1.46 
1.72 

19  21.4 

20  7.5 
20  56.3 

1.87 

1.97 
2.10 

23.2 
24.2 
25.2 

25 

26 
27 

15  22.6 
15  34.8 
15  47,0 

15  28.6 
15  41.0 
15  52.7 

56  19.3 

57  4.1 

57  48.8 

1.81 

1.88 
1.81 

56  41.5. 

57  26.7 

58  10.0 

1.87 
1.86 
1.71 

21  48.1 

22  42.5 

23  39.0 

2.22 
2.32 
2.38 

26.2 
27.2  1 
28.2 

28 
29 
30 
31 

15  58.1 

16  7.4 
16  14.0 
16  17.7 

16     3.0 
16  11.0 
16  IQJ2 
16  18.4 

58  29.8 

59  3.8 
59  28.1 
59  41.7 

1JS7 
1.23 

0.79 
+0.34 

58  47.8 

59  17.2 
59  36.3 
59  44.4 

1.42 

1.02 

0.56 

+0.12 

6 

0  36.1 

1  32.8 

2  28.2 

2.38 
2.34 
2.27 

29.2  ! 
0.6 
1.6 
2.6 

32 

16  18.5 

16  17.8 

59  44.5 

-0.09 

59  42.1 

-0.30 

3  22.0 

2.18 

3.6  1 

1 


o 
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V. 


(5REEMAV1CH  JIEAN  TIME. 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

1 
Hour. 

Wff. 
forlm. 

DeeUnMloo. 

Diff. 
forlm. 

Hour. 

DIff 
forlm. 

9iff 
forlm 

THURSDAY   1. 

SATURDAY  3. 

0 

h     m     • 
16  20  22.58 

• 
2,4016 

S.18  51  50.0 

J* 
8404 

0 

h     m     • 
20  23  19.03 

34806 

&14    2  50.3 

t           M 

1         ••** 

1 

18  31  46.66 

3.4013 

18  48  22i) 

8410 

1 

20  25  38.81 

34387 

13  54  24.0 

•481 

2 

18  H  10.72 

M«» 

18  44  48.7 

8.627 

2 

20  27  58.47 

3.9265 

13  45  52.6 

6466 

3 

18  30  34.76 

24004 

18  41    7.6 

8.744 

3 

20  30  17.99 

9.8343 

13  37  16J2 

8448 

4 

18  38  58.77 

2Ut996 

18  37  19.5 

8.860 

4 

20  32  37.38 

34991 

13  28  34.8 

8.731 

5 

18  41  22.74 

9.S992 

18  33  24.4 

8.976 

5 

20  34  56.64 

94199 

13  19  48.5 

•413 

8 

18  43  46.68 

2.a066 

18  29  22.4 

A/»l 

6 

20  37  15.77 

34177 

13  10  57.3 

•4M 

7 

18  46  10.57 

%|978 

18  25  13.5 

4406 

7 

20  39  34.76 

94164 

13    2    IJS 

•.974 

8 

18  48  34.42 

2p?971 

18  20  57.7 

44S] 

8 

20  41  53.62 

3.U83 

12  53    0.4 

9j063 

9 

18  50  58.22 

3.3963 

18  16  35.0 

4U36 

9 

20  44  12.35 

34111 

12  43  54.9 

•.131 

10 

18  53  21.97 

.     3^M 

18  12    5.5 

4pM8 

10 

20  4^30.95 

34069 

12  34  44.7 

•407 

11 

18  55  45,67 

2^46 

18    7  29.2 

4.661 

11 

20  48  49.42 

9.8067 

12  25  30.6 

•489 

12 

^8  58    9.31 

34836 

18    2  46.2 

4.773 

12 

20  51    7.75 

94046 

12  16  10.8 

•JS67 

13 

19    0  32.89 

3.S924 

17  57  56.4 

4486 

13 

20  53  25^- 

94038 

12    6  47.1 

M31 

14 

19    2  56.40 

3.8913 

17  52  59.8 

4.996 

14 

2b  55  44.03 

34003 

11  57  19.0 

•403 

15 

19    5  10.84 

3*9901 

17  47  56.6 

6.109 

15 

2058    1.98 

9.29B0 

11  47  46.7 

9JK»  1 

16 

19    7  43.21 

aiS989 

17  42  46.7 

«.320 

16 

21    019.79 

3.2968 

11  38  lOi) 

9js\;j  , 

17 

19  10    6.51 

%^1 

17  37  30.2 

6.330 

17 

21    2  37.48 

9.2937 

11  ?8  29.1 

».7n  ; 

18 

19  12  29.74 

3.3861 

17  32    7.1 

6.440 

18 

21    4  55.04 

9.2916 

11  18  44.0 

'      »-7«»5  . 

19 

19  14  52.88 

3;88fi0 

17  26  37.4 

6449 

19 

21    7  12.47 

S.98M 

11    8  54.9 

•452   ' 

20 

19  17  15.94 

3.8836 

17  21    1.2 

6.667 

20 

21    9  29.77 

9.9813 

10  59    1.8 

•413   1 

21 

19  19  38.91 

3.8622 

17  15  18.5 

6.766 

21 

21  11  46.95 

9.9863 

10  49    4.7 

•461   > 

22 

19  29    1.80 

3,8^ 

17    9  29.4 

64(72 

22 

21  14    4.01 

9.9883 

10  3»    3.7 

16At8  • 

23 

19  24  24.60 
FI 

3.8793 

S.17    3  33i) 
2. 

6.978 

23 

21  16  20.94 

94813 

S.10  28  58.9 
^  4. 

ip.ll2 

0 

19  26  47.31 

3.8776 

S.16  57  32.0 

6.084 

0 

21  18  37.75 

3.3793 

S.10' 18  50.3 

1^174 

1 

19  29    9.92 

3.8759 

16  51  23.8 

6.189 

1 

21  20  54.44 

94773 

10    8  38.0 

16416 

2 

19  31  32.42 

3^43 

16  45    9.3 

6.204 

2 

21  23  11.01 

94769 

9  58  22.1 

1#4W 

3 

19  33  54.&3 

3.8937 

16  38  48.5 

6.^ 

3 

21  25  27.46 

9.3783 

9  48    2.6 

1646A  1 

4 

19  36  17.14 

3.3709 

16  32  21.6 

6.501 

4 

21  27  43.80 

3.2713 

9  37  39.6 

16.419 

5 

19  38  39.34 

9.8101 

16,25  48.4 

6.603 

5 

21  30    0.02 

9.9694 

9  27  13.1 

16«4«P 

6 

19  41     1.43 

5^.8^73 

16  19    9.1 

6.704 

6 

21  32  16.13 

9.2676 

9  16  43.3 

1*496 

7 

19  43  23.42 

3(3656 

16  12  23.8 

6405 

7 

21  34  32.12 

9.2656 

9    6  10.1 

1«.S80 

8 

19  45  45.30 

3.3637 

16    5  32.5 

0.905 

8 

21  36  48.00 

9.96r 

8  55  33.7 

l*.68i 

9 

19  48    7.06 

3.8618 

15  58  35.2 

7.006 

9 

21  39    3.77 

8.3619 

8  44  54.1 

16.686 

10 

19  50  28.71 

3^8008 

15.  51  31.9 

7.104 

10 

21  41  19.43 
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GREENWICH  MEAN  TIME. 

THE:  MOOK^S:  RIGHT  ASCENSION  AND  DECLINATION. 
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1.9994 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 
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3.4303 

19  37  27.8 

0JB99 

13 

15  48  32.17 

3.3643 

18    8  31.2 

4.376 

13 

17  41  45.58 

3.4898 

19  36  34.8 

0.946 

14 

15  50  48.17 

3.3660 

18  12  50.9 

4.381 

14 

17  44  11.58 
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3.3833 

18  25  15.8 
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1.0B7 

20 

16    4  2J).80 

3.3966 

18  36  48.2 
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1.9M  ; 

22 

16    9    5.80 

3.3043 

18  44    0.1 
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9.4667 

18  30  10.2 
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4.909 

23 

17    7  56.10 

3.3973 

19  37  54.1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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20 

20  46  49.58 
20  49  12.25 
20  51  34.76 
20  53  57.12 

9.8790 
3.8766 
3.8739 
3.3714 

12  42  39.4 
12  33  13.1 
12  23  42.0 
12  14    6J2 

9.396 
9.478 
9.667 
9.636 

C   Perigee, 
(£   Apojxee, 
C   Perigee, 

d      t 
.    .      6    10 

1 

.2 

.     .     . 

.    .    19    21 
.    .    31     18 

.8 
.7 

21 

20  56  19.33 

3.8690 

12    4  25.7 

0.713 

22 

20  58  41.40 

3.8666 

11  54  40.7 

9.788 

23 

21    1    3.31 

3.8639 

11  44  51.1 

9.863 

24 

21    3  25.07 

3.8611 

S.ll  34  57.1 

9.936 

....     -      .-     _ 

1 


212 


DECEMBER,    1864. 


xm 


GREENWICH  MEAN  TLMK 

LUNAR  DISTANCES. 

^4 

1 

star's  Nam* 

p.  L. 

p.  L. 

P.L. 

P.L. 

and 

Noon. 

of 

np»- 

of 

Vlh. 

Of 

IXh. 

of      ' 

Podtlon. 

DIff. 

Mr. 

Btft 

Mft 

Sun 

W. 

27%0'4(? 

2782 

29°1^3S 

3778 

30''50'4f 

3764 

32^2555 

3766 

Fomalhaut 

E. 

59  36  44 

8006 

58    8  16 

8104 

56  40  11 

8194 

55  12  31 

8148 

oPegasi 

E. 

•  74    3  28 

3607 

72  24  43 

3604 

70  45  54 

3601 

69    7    i 

1 

2 

Sun 

W. 

40  24  40 

3731 

42    0  52 

3716 

43  37  12 

9709 

45  13  40 

31M  ', 

Fomalhaut 

E. 

48    244 

SS36 

4639    2 

8877 

45  16  19 

8434 

43  54  41 

8490 

aPegasi 
a  Ailetis 

E. 

60  52  11 

3600 

59  13  16 

30oa 

57  34  25 

9607 

55  55  39 

3«|3 

E. 

103  49  20 

3447 

102    6  52 

34U 

100  24  16 

9136 

98  4192 

3490 

3 

Sun 

W. 

53  17  39 

S0»1 

54  54  45 

3607 

56  31  56 

9673 

58    9  13 

9699 

Venus 

W. 

19  41  11 

3MB 

21  11  26 

3863 

22  42  27 

3931 

5M  H    7 

3996 

oPepiffl 
a  Anetis 

E. 

47  44  17 

3600 

46    6  44 

3«77 

44  29  33 

9696 

42  52  47 

9716 

E. 

90    6    6 

3406 

88  22  43 

3406 

86  39  15 

9401 

84  55  42 

3999 

4 

Sun 

W. 

66  16  46 

3654 

67  54  28 

3661 

69  32  14 

9649 

71  10    3 

9949 

1 
1 

Venus 

W, 

31  59  13 

3833 

33  33  12 

3811 

35    7  25 

9803 

36  41  50 

3194 

aArietis 

E. 

76  17    5 

3380 

74  33  14 

3887 

72  49  21 

9886 

71    5  26 

3886 

I 

Mars 

E. 

109    1  34 

3338 

107  13  41 

3991 

tOS  25  45 

9919 

103  37  46 

3916 

Aldebamn 

E. 

109  25    3 

339B 

107  39  45 

3896 

105  54  24 

9834 

104    8  59 

3999  ' 

5 

Sun 

W. 

79  J9  54 

3636 

80  58    0 

3686 

8236    7 

9684 

84  14  1^ 

9«9 

Venus 

W. 

44  36  24 

3768 

46  11  41 

3767 

47  47    5 

1768 

49  22  34 

97«9 

a  Ac^uflflB 
a  Anetis 

w. 

39  47    7 

840B 

41    9  14 

saas^ 

^32  48 

1964 

43  57  42 

8909 

E. 

62  25  47 

3887 

60  41  54 

3860 

58  58    3 

9390 

57  14  14 

3899  ; 

Mars 

E. 

94  37    6 

3308 

92  48  51 

3907 

91    0  34 

9306 

89  X2  16 

9996 

Aldebaran 

£. 

95  21  11 

saia 

93  35  30 

3811 

91  49  46 

9809 

90    4    0 

9909  ■ 

1 

6 

Sun 

W. 

92  25  24 

3698 

94    3  41 

3098 

95  41  58 

3637 

97  20  16 

9997 

Venus 

W. 

57  21    5 

3786 

58  56  57 

3784 

60  32.52 

3789 

62    8  49 

9781 

a  AquilsB 
a  Ariet^ 

W. 

51  18  10 

3961 

52  48  47 

3949 

54  20    4 

3990 

55  51  58 

3894 

1 

E. 

48  36  15 

3413 

46  52  58 

3410 

45    9  51 

9490 

43  26  54 

3484 

1 

Mars 

E. 

80  10  39 

3908 

78  22    6 

3909 

76  33  42 

3903 

74  45  18 

3908 

] 

Aldebaran 

E. 

81  14  49 

3804 

79  28  56 

3804 

77  43    2 

3804 

75  57    8 

9808 

i    7 

Sun 

W. 

105  31  45 

3099 

107  10    1 

3199 

108  48  17 

3639 

110  26  32 

9981   . 

Venus 

W. 

70    8  56 

3737 

71  45    0 

3797 

73  21    4 

373T 

74  57    8 

frnj 

a  AquiliB 

W. 

63  38  43 

3708 

65  13  14 

2786 

66  48    2 

3773 

68  23    6 

SUB  ! 

Fomalhaut 

W. 

37  36    7 

8793 

38  51  16 

8603 

40    8  22 

8683 

41  27  15 

8406 

a  Arietis 

E. 

34  55  46 

3M1 

33  14  34 

9631 

31  33  50 

9646 

29  53  40 

9S74  . 

Mars 

E. 

65  43  30 

3306 

63  55  12 

3908 

62    6  56 

9909 

60  18  42 

99J1   1 

iUdebaraa 

E. 

67    7  34 

3104 

65  21  40 

3804 

63  35  47 

9306 

61  49  56 

9897  1 

8 

Sun 

W. 

118  37  18 

3689 

120  15  20 

3641 

121  53  19 

9648 

123  31  15 

1 
99t6  • 

Venus 

w. 

82  57  14 

3733 

84  33  U 

3786 

86    9    5 

3787 

87  44  56 

9799  1 

a  AquiliB 

W. 

76  21  24 

3796 

77  57  29 

3738 

79  33  38 

3738 

81    9  51 

»18 

Fomalhaut 

W. 

48  22  44 

8187 

49  49    9 

8148 

51  16  27 

8106 

52  44  31 

8970 

Mars 

E. 

51  18  16 

3938 

49  30  22 

3336 

47  42  33 

3380 

45  54  50 

9884 

Aldebaran 

E. 

53    1    6 

3914. 

51  15  27 

9816 

49  29  51 

3819 

47  44  19 

9899 

Pollu:! 

E. 

95  42  17 

389a 

93  58  36 

9897 

92  14  57 

3390 

90  31  20 

9491 

9 

a  AquilflB 

W. 

89  11    8 

3738 

90  47  17 

373T 

92  23  21 

3789 

93  59  18 

9389 

Fomalhaut 

W. 

60  14    4 

3946 

61  45  24 

9980 

63  17    5 

3916 

64  49    5 

9908 

a  Pegasi 

W. 

41  24  17 

2709 

43    0  54 

3681 

44  37  59 

9668 

46  15  28 

3649 

Mars 

E. 

36  57  56 

9961 

35  10  59 

3368 

33  24  13 

9277- 

31  37  39 

3989  i 

Aldebaran 

E. 

38  57  47 

37  12  45 

3344 

35  27  50 

3360 

33  43    3 

9866 
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GBEENWICH  MEAN 

TIME, 

LUNAB  DISTANCEa 

^1 

Sterol  Nhm 
Podlkm. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

PL. 
of 

Dur. 

XVlUh. 

P.L. 
«f 
DIff. 

XXPl 

P.L. 
Diff. 

1 

Sun 

W. 

34°  id 

S748 

35  36'5# 

9T41 

sfi^d 

9734 

38%8'3# 

9798 

Fomalhaat 

E. 

53  45  19 

ai76 

52  18  40 

8806 

50  52  38 

8341 

49  27  17 

3289 

aPegasi 

E. 

67  28    5 

9608 

6549    7 

9607 

64  10    8 

9697 

62  31    9 

9688 

2 

Sun 

W. 

46  50  15 

9006 

48  26  57 

S»4 

50    345 

9669 

51  40  39 

2086 

Fomalhaiit 

E. 

43  34  J6 

9673 

41  15  12 

8667 

39  57  39 

8768 

38  41  48 

3861 

aPe^asi 
a  Anetis 

E. 

54  17    1 

9019 

52  38  32 

9636 

51    0  13 

9836 

49  22    7 

9648 

E. 

96  58  40 

«3ft 

96  )5  41 

ai9i 

93  32  36 

9116 

91  49  24 

9419 

a 

Sun 

W. 

59  46  35 

9B66 

61  24    1 

9609 

63    1  32 

9069 

64  39    7 

9666 

Yenos 

W. 

25  46  20 

388S 

27  19    0 

9666 

28  52    4 

9818 

30  25  29 

9834 

aPepar 

a  Anetis 

E. 

41  16  29 

9740 

39  40  42 

9766 

38    5  32 

9801 

36  31    5 

9840 

E. 

88  12    5 

9980 

81  28  25 

9884 

79  44  41 

9891 

78    0  54 

9390 

1     4 

Sun 

W. 

7!^47  56 

9648 

74  25  5!^ 

9B49 

76    3  50 

9640 

77  41  51 

9688 

Venus 

w. 

38  16  27 

9786 

39  51  14 

9779 

41  26    9 

9779 

43    1  13 

9767 

aArietiA 

E. 

69  21  30 

9886 

67  37  34 

9886 

65  53  38 

9886 

64    9  42 

9386 

Mars 

E. 

101  49  43 

9216 

100    I  38 

9913 

98  13  30 

9811 

96  25  19 

9210 

Aldekaraa 

E. 

103  23  31 

9890 

100  38    0 

9817 

98  52  26 

9810 

97    6  50 

9314 

& 

Sun 

W. 

85  52  27 

9889 

87  30  39 

9680 

89    8  53 

9099 

90  47    8 

9690 

Venus 

W. 

50  58    8 

9740 

52  33  47 

9744 

54    9  29 

9741 

55  45  15 

9788 

a  Aimilaa 
a  Anetia 

W. 

45  23  49 

8148 

46  51    1 

8009 

48  19  12 

8066 

49  48  17 

8018 

E. 

55  30  29 

9888 

53  46  48 

9898 

52    3  11 

9408 

50  19  40 

9407 

Mars 

E. 

87  23  57 

9384 

85  35  36 

9304 

83  47  14 

9S04 

81  58  52 

9203 

Aldebaran 

E. 

88  18  13 

9807 

86  32  24 

9806 

84  46  33 

9806 

83    0  41 

9306 

e 

Sun 

W. 

98  58  34 

wan 

100  36  52 

9687 

102  15  10 

9097 

103  53  28 

9iaB 

Vonoa 

w. 

63  44  48 

9780 

65  20  48 

9790 

66  56  50 

9758 

68  32  53 

9728 

a  Ac^oilse 
a  Anetis 

w. 

57  24  25 

9B71 

58  57  21 

9840 

60  30  45 

9831 

1    62    4  33 

9814 

E, 

41  44    8 

9444 

40    1  36 

9466 

38  19  20 

9468 

36  37  22 

2484 

Mars 

E. 

72  56  55 

9908 

71    8  32 

9£04 

69  20  10 

9904 

67  31  49 

2206 

Aldebaran 

E. 

74  11  13 

9808 

72  25  18 

3808 

70  39  23 

9803 

68  53  28 

2304 

7 

Sun 

W. 

112    4  45 

9089 

113  42  56 

9088 

115  21    6 

9636 

116  59  13 

■ 
9637 

Venus 

W 

76  33  12 

9796 

78    9  15 

9f7» 

79  45  16 

9736 

81  21  16 

9739 

a  Aquilie 

W. 

69  58  24 

9769 

71  33  55 

9744 

73    936 

9788 

74  45  26 

9739 

Fonialhaiit 

W. 

42  47  44 

8419 

44    939 

8861 

45  32  52 

8S89 

46  57  16 

3336 

a  Arietis 

E. 

28  14  10 

9889 

26  35  27 

9661 

24  57  41 

9701 

23  21    3 

2766 

Mars 

E. 

58  30  31 

9S12 

56  42  22 

9214 

54  54  16 

9217 

53    6  14 

9290 

Aldebaran 

E- 

60    4    6 

9808 

58  18  18 

9809 

56  32  32 

9811 

54  46  48 

9819 

8 

Sun 

W. 

125    9    7 

9649 

126  46  55 

9668 

128  24  38 

9667 

130    2  16 

9660 

Venus 

w. 

89  20  44 

9741 

90  5629 

9744 

92  32  10 

9748 

94    7  46 

9761 

a  Aquilas 

w. 

82  46    7 

9717 

84  22  24 

9717 

85  58  41 

9710 

87  34  56 

9721 

Fomalbaut 

w. 

54  13  17 

8080 

55  42  41 

8019 

57  12  39 

9067 

58  43    8 

2966 

Mars 

E. 

44    7  13 

9986 

42  19  42 

9948 

40  32  19 

9948 

38  45    3 

2264 

Aldebaran 

E. 

45  58  51 

9894 

44  13  27 

9828 

42  28    8 

9339 

40  42  55 

2886 

PoUixx: 

E. 

88  47  47 

9408 

87    4  17 

9406 

85  20  51 

9410 

8a37  3a 

9419 

9 

a  Aqnilas 

W. 

95  35    8 

9744 

97  10  49 

9769 

98  46  20 

^760 

100  21  40 

9769 

Fomalhaat 

w. 

66  21  21 

9801 

67  53  51 

9889 

69  28  33 

9874 

70  59  25 

9860 

a  Pesa^ 

w. 

47  53  17 

9636 

49  31  23 

9696 

51    9  43 

9617 

52  48  15 

9610 

Mars 

E. 

29  51  19 

9996 

28    5  14 

9800 

26  19  27 

9398 

24  34    1 

2338 

Aldebaran 

E. 

31  58  24 

9861 

30  13  53 

9868 

28  29  32 

9376 

26  45  23 

9884 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

Star's  Name 
and 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

VJh. 

P.L. 
of 

ixn. 

1 

P.L. 
of 

9 

Poeitioa. 

DIff. 

BUI. 

Diff. 

DHL 

PoUux 

E. 

8f  54  1& 

3417 

80^11'    i 

3431 

^78^5^ 

3496 

76%^    6 

9481 

10 

Pomalhaut 

W. 

72  32  24 

9864 

74    5  29 

306! 

75  38  38 

3859 

77  11  50 

9898 

oPeojasi 
Aldebaran 

W. 

54  2G  57 

9604 

56    5  46 

3600 

57  44  41 

9696 

59  23  41 

3506 

E. 

25    1  26 

3894 

23  17  43 

3404 

21  34  14 

3417 

19  51    3 

9431 

Pollux 

E. 

68  12  18 

3466 

66  30  15 

3478 

64  48  24 

9489 

63    6  45 

3499 

Regulus 

E. 

104  35  46 

3379 

102  51  41 

3884 

101    7  43 

3890 

99  23  54 

3896 

11 

Fomalhaut 

W. 

84  57  34 

9872 

86  30  29 

9877 

88    3  17 

9884 

89  35  56 

3809 

a  Pegasi 

a  Anetis 

W. 

67  38  51 

9699 

69  17  47 

9608 

70  56  38 

3607 

72  35  23 

9619 

w. 

24  15  40 

9780 

25  50  34 

9746 

27  26  14 

9718 

29    280 

9606 

PoUux 

E. 

54  42  10 

3649 

53    2    5 

3664 

51  22  20 

3579 

49  42  56 

9505 

Regulus 

E. 

90  47    1 

9499 

89    4    8 

3487 

87  21  26 

9445 

85  38  56 

9458 

12 

Fomalhaut  W. 

97  16  12 

9947 

98  47  31 

9963 

100  18  32 

9077 

101  49  13 

9093 

a  Pe^i 
a  Anetis 

W. 

80  47    9 

3646 

82  25    1 

3656 

84    2  41 

9664 

85  40    9 

9«74 

W. 

37    9    7 

3649 

38  46  56 

3646 

40  24  49 

9646 

42    2  43 

9046 

Pollux 

E. 

41  32    1 

3696 

39  55  16 

3793 

38  19    6 

9750 

36  43  33 

9781 

Regulus 

E. 

77    9  29 

3600 

75  28  16 

3510 

73  47  16 

9590 

72    6  31 

3681 

13 

aPeorasi 

a  Anetis 

W. 

93  44    1 

9780 

95  20    1 

3743 

96  55  45 

9756 

98  31  12 

3760 

W. 

50  11  15 

3669 

51  48  37 

9676 

53  25  49 

9684 

55    2  51 

9699 

Man 

W. 

20    4  32 

3579 

21  43  56 

9575 

23  23  25 

3575 

25    254 

9577 

Aldebaran 

W. 

16  24  27 

9633 

18    2  37 

9638 

19  40  47 

3686 

21  18  54 

9640 

Pollux 

E. 

28  57  24 

9998 

27  27    9 

8060 

25  58  11 

8188 

24  30  42 

S919 

Regulus 

E. 

63  46  37 

9689 

62    7  27 

9601 

60  28  34 

9614 

58  49  58 

9096 

14 

a  Arietis 

W. 

63    5    3 

3740 

64  40  50 

9760 

66  16  23 

3761 

67  51  42 

9779 

Mara 

W. 

33  18  51 

9610 

34  57  32 

9690 

36  36    0 

9699 

38  14  15 

9640 

Aldebaran 

W. 

29  27    4 

9685 

31     4    4 

9695 

32  40  50 

9706 

34  17  22 

9717 

Repulus 
Spica 

E. 

50  41  23 

9694 

49    4  35 

9706 

47  28    6 

9728 

45  51  57 

9788 

E. 

104  17  16 

3669 

102  39  45 

9675 

101    2  31 

9686 

99  25  35 

9f701 

15 

a  Arietis 

W. 

75  44  38 

9699 

77  18  28 

9B49 

78  52    2 

9858 

80  25  21 

9S65 

Mara 

W. 

46  21  53 

9695 

47  58  39 

9707 

49  35  10 

9719 

51  11  25 

9780 

Aldebaran 

W. 

42  16  13 

9775 

43  51  13 

9788 

45  25  57 

9800 

47    0  25 

9811 

Regulus 
Spica 

E. 

37  56    4 

3815 

36  21  55 

9881 

34  48    8 

9840 

33  14  44 

9886 

E. 

91  25    6 

3764 

89  49  51 

9776 

88  14  52 

9780 

86  40  10 

2801 

Saturn 

E. 

97  41  16 

3800 

96    6  48 

9819 

94  32  36 

9835 

92  58  41 

9888 

16 

a  Arietis 

W 

88    8    5 

3994 

89  39  53 

3996 

91  11  26 

9948 

92  42  44 

9B99 

Mars 

W. 

59    8  51 

3788 

60  43  34 

9800 

62  18    2 

9811 

63  52  16 

3839 

Aldebaran 

w. 

54  48  56 

9870 

56  21  53 

9881 

57  54  36 

9893 

5927    4 

9904 

Regulus 

E. 

25  33  42 

9960 

24    2  51 

9995 

22  32  32 

8023 

21    2  48 

8066 

Spica 

E. 

78  50  40 

9869 

77  17  33 

9878 

75  44  40 

9885 

74  12    2 

9807 

Saturn 

E. 

85  13    4 

9809 

83  40  44 

9910 

82    838 

9999 

80  36  47 

39S8   . 

17 

Mars 

W. 

71  39  53 

9874 

73  12  45 

9884 

74  45  24 

9894 

76  17  51 

3908 

Aldebaran 

W. 

67    5  59 

9956 

68  37    7 

9965 

70    8    3 

9974 

71  38  48 

9988 

Pollux 

W. 

26  39  50 

8410 

28    1  55 

8876 

29  24  39 

8847 

30  47  56 

3835 

Spica 

E. 

66  32  24 

9960 

65    1    8 

3969 

63  30    4 

9969 

61  59  12 

9977 

Saturn 

E. 

73    1    0 

9986 

71  30  30 

9996 

70    0  12 

8005 

68  30    6 

3016 

Sun 

E, 

130  21  16 

SS43 

128  57  54 

S863 

127  34  44 

8364 

126  11  46 

m» 

18 

Mare 

W. 

_83  57  17 

9944 

85  28  40 

9959 

86  59  53 

9059 

88  30  57 

9966 

k 
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ii 

9 

Sterol  NaoM 

•ad 

Poeiaon. 

Midnight 

P.L. 
of 

XVk. 

P.L. 

of 

DHL 

xvnp^ 

P.L. 
of 

ma. 

XXIh 

P,  L. 
of 

Djir. 

PoUux 

E. 

75^   2'  1(5 

34S7 

73°19  2S 

3448 

71°  36' 5^ 

3450 

69°  54' 35 

3457 

i  ^^ 

Fomalhaut 

W. 

78  45    3 

98M 

80  18  15 

9860 

81  51  25 

3863 

83  24  32 

3866 

a  Pegad 
Aldebaran 

W. 

61    2  43 

3fl04 

62  41  46 

3504 

64  20  49 

3505 

65  59  51 

3506 

E. 

18    8  12 

3448 

16  25  46 

3^0 

14  43  51 

3498 

13    2  35 

3537 

Pollux 

E. 

61  25  20 

3003 

59  44    9 

3513 

58    3  13 

3534 

56  22  33 

3586 

Beguliu 

E. 

97  40  13 

3403 

95  56  41 

3408 

94  13  18 

3415 

9230    4 

3433 

11 

W. 

91    8  25 

3001 

92  40  42 

3911 

94  12  47 

3933 

95  44  37 

9935 

a  Pepsi 
a  Anetis 

W. 

74  14    1 

3016 

75  52  31 

3034 

77  30  53 

3681 

79    9    6 

3638 

w. 

30  39  15 

3079 

32  16  23 

3067 

33  53  47 

3666 

35  31  23 

9653 

PoUux 

E. 

48    3  54 

3613 

46  25  16 

3631 

44  47    3 

3651 

43    9  17 

9673 

Segulua 

E.- 

83  56  37 

3403 

82  14  31 

3471 

80  32  37 

3480 

78  50  56 

3490 

13 

Fomalhaut 

W. 

103  19  34 

son 

104  49  33 

3099 

106  19  10 

3048 

107  48  23 

3060 

aPegasi 
a  Anetb 

W. 

87  17  24 

3084 

88  54  25 

3095 

90  31  12 

3706 

92    7  44 

3717 

W. 

43  40  36 

3640 

45  18  25 

3653 

46  56    8 

3657 

48  33  45 

3663 

PoUux 

E. 

35    8  40 

3815 

33  34  32 

3853 

32    1  13 

3895 

30  28  48 

3043 

BeguIuB 

E. 

70  26    1 

3643 

68  45  46 

3553 

67    5  47 

3065 

65  26    4 

3577 

13 

aPesasi 
a  Anetis 

W. 

100    6  21 

3783 

101  41  12 

3797 

103  15  44 

3811 

104  49  58 

3835 

W. 

56  39  42 

3701 

58  16  21 

3710 

59  52  48 

3719 

61  29    2 

3799 

Man 

W. 

26  42  21 

3581 

28  21  42 

3567 

30    0  55 

3504 

31  39  58 

9601 

Aldebaiun 

W. 

22  56  54 

3648 

24  34  44 

3656 

26  12  23 

9665 

27  49  50 

3675 

Pollux 

E. 

23    4  55 

8S3I 

21  41    8 

3444 

20  19  41 

3598 

19    0  59 

8777 

Begttlus 

E. 

57  11  39 

3640 

55  33  38 

3653 

53  55  55 

9666 

52  18  30 

3680 

14 

a  Arietis 

W. 

69  26  47 

37SS 

71    1  37 

3795 

72  36  12 

3805 

74  10  33 

3818 

Man 

W. 

39  52  16 

3650 

41  30    3 

3661 

43    7  35 

3673 

44  44  52 

3684 

Aldebaran 

W. 

35  53  39 

3720 

37  29  41 

8741 

39    527 

3753 

40  40  58 

3764 

Begulus 
Spica 

E. 

44  16    7 

37W 

42  40  36 

3767 

41    5  25 

7m 

39  30  34 

3798 

E. 

97  48  56 

371S 

96  12  33 

3735 

.94  36  27 

3788 

93    038 

3751 

15 

a  Anetis 

W. 

81  58  25 

3877 

83  31  13 

3889 

85    3  46 

3901 

86  36    3 

3913 

Mara 

W. 

52  47  25 

3141 

54  23  10 

3753 

55  58  39 

3765 

57  33  53 

3777 

Aldebaran 

W. 

48  34  38 

388S 

50    8  36 

3835 

51  42  18 

3848 

53  15  44 

9859 

R^ulus 

S^a 

Saturn 

E. 

31  41  42 

3885 

30    9    4 

3905 

28  36  51 

3094 

27    5    3 

9946 

E. 

85    5  44 

3814 

83  31  34 

3837 

81  57  41 

3838 

80  24    3 

9850 

E. 

91  25    2 

3850 

89  51  39 

3863 

88  18  32 

3874 

86  45  40 

9887 

16 

a  Anetis 

W 

94  13  48 

3970 

95  44  38 

9981 

97  15  14 

3998 

98  45  36 

3004 

Mars 

W. 

65  26  15 

3833 

67    0    0 

3844 

68  33  31 

3854 

70    6  49 

3865 

Aldebaran 

W. 

60  59  18 

3015 

62  31  18 

3935 

64    3    5 

3986 

65  34  38 

S946 

Bunilus 
SpTca 

E. 

19  33  43 

8003 

18    5  24 

3117 

16  37  59 

3190 

15  11  38 

8966 

E. 

72  39  39 

3908 

71    7  30 

3919 

69  35  35 

3939 

68    3  53 

3939 

Satuin 

E. 

79    5  10 

3945 

77  33  48 

9955 

76    2  39 

9965 

74  31  43 

3976 

17 

Man 

W. 

77  50    6 

3913 

7922    9 

3930 

80  54    2 

3939 

82  25  44 

3936 

Aldebaran 

W. 

73    9  22 

3993 

74  39  45 

8001 

76    9  57 

3008 

77  40    0 

3016 

Pollux 

W. 

32  11  39 

3306 

33  35  44 

S380 

35    0    8 

3376 

36  24  47 

3365 

Spica 

E. 

60  28  31 

3986 

58  58    1 

9994 

57  27  41 

3003 

55  57  32 

8010 

Saturn 

E. 

67    0  12 

3034 

65  30  29 

9033 

64    0  56 

9041 

62  31  34 

8048 

Sun 

E. 

124  48  59 

3383 

123  26  22 

3393 

122    3  56 

3400 

120  41  39 

3408 

18 

Mara 

W. 

90    1  54 

3971 

91  32  43 

3977 

93    325 

3983 

94  34    0 

3987 

1 
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h 

eg 

18 

Ster'fName 

and 

Portion. 

Noon. 

P.L. 
of 
Diff. 

111*. 

P.L. 

of 

DHL 

Vlh. 

P.L. 

of 

DIff. 

IXh. 

P.L. 
of 

DUL 

Aldebaran 

PoUux 

Spica 

Saturn 

Sun 

W. 

W. 

E. 

E. 

£. 

79°  95& 
37  49  40 
54  27  32 
61    2  21 
119  19  31 

I09S 

SS6A 
S018 

8d'39'3# 
39  14  44 
59  57  42 
59  33  18 
117  57  32 

8080 
8248 
8036 
8064 

84fl8 

82°  ^1^ 
40  39  56 
51  28    0 
58    4  24 
116  35  41 

8036 
8342 
8031 
8070 
8480 

83°38'4i' 
42    5  16 
49  58  26 
56  35  38 
115  13  58 

8d43 : 

3236 
3087, 
3076 
8436 

19 

Mare 

Aldebaran 

Pollux 

Spica 

Saturn 

SCTN 

W. 
W. 
E. 
E. 
E. 

96    4  29 
91    4  17 
49  13  22 
42  32  17 
49  13  34 
108  27    2 

SMS 
SOW 
SSIS 
1061 
3I0S 
8463 

97  34  52 
92  33    8 
50  39  12 
41    3  20 
47  45  28 
107    5  55 

3906 
8069 
8218 
8066 
8106 
'8466 

99    5  10 
94    1  55 
52    5    6 
39  34  27 
46  17  26 
105  44  52 

9999 
8073 
8209 
8068 
8110 
8460 

100  35  24 
95  30  38 
53  31    4 
38    5  38 
44  49  £8 

104  23  53 

3002 
3075 

3:«7  ! 

3070 
3113 
3471 

20 

Pollux 

Begulus 

Sp^a 

Saturn 

Sun 

W. 
W. 
E. 
E. 
E. 

60  41  44 
23  39  51 
30  42    7 
37  30  27 
97  39  29 

8191 
8186 
807B 
8138 
8477 

62    8    4 
25    6  17 
20  13  28 
36    2  45 
96  18  39 

8188 
8173 
8076 
8124 

8477 

63  34  28 

26  32  58 

27  44  48 
34  35    4 
94  57  49 

8184 
8168 
8074 
8124 
8476 

65    0  56 
27  59  52 
26  16    7 
33    7  24 
93  36  57 

3180 
31»   > 
3073  • 
8124 
3478  1 

21 

Pollux 
Regulus 
Spica 
Saturn 

Sun 

W. 
W, 
E, 
E. 
E. 

72  14  38 
35  17    5 
18  52    7 
25  49    3 
86  51  59 

8156 
8110 
8009 
8124 
84A8 

73  41  41 
36  45    2 
17  23    7 
24  21  22 

85  30  48 

8149 
3103 
8056 
3124 
8454 

75    8  51 
38  13    8 
15  54    3 
22  53  41 

84    932 

8143 
8096 
8053 
8124 
8448 

76  30    9 
39  41  24 
14  24  54 
21  26    1 
82  48  10 

3136 
3096  ' 

3047 
3126 
8442 

t» 

Pollux 
Regulus 

Sun 

W. 
£. 

83  54  47 
47    5  24 
75  59  27 

8008 
8041 
8406 

85  22  59 
48  34  46 
74  37  17 

8089 

8081 
8306 

86  51  22 
50    4  20 
73  14  56 

8080 
8022 
8387 

88  19  56 
51  34    6 
71  52  25 

3071 
8011 
8*18 

23 

Pollux 
Regulus 

Sun 

W. 

95  45  43 
59    6  19 
64  56  54 

80S0 

S9M 

<    8898 

97  15  31 
60  37  29 
6333    9 

8009 
3942 
8811 

98  45  33 
62    8  55 
62    9  10 

3906 

3930 
8298 

100  15  48 
63  40  36 
60  44  56 

2087 
2916   i 
8286 

24 

Regulus 
SpS:a 

Sun 

W. 

E. 

71  23  15 
17  31  10 
53  39  58 

S849 
3831 
8217 

72  56  39 
19    4  57 
52  14    9 

3836 

3817 
8204 

74  30  22 

20  39    3 
50  48    4 

3820 
3808 
8168 

76    4  24 
22  13  28 
49  21  41 

9806  i 

2788 

8174 

25 

Regulus 
Saturn 
Spica 
Sun 

W. 
W. 

w. 

E. 

83  59  24 
23  18  29 
30  10  23 
42    523 

S730 
3777 
3718 
8100 

85  35  24 
24  53  27 
31  46  46 
40  37  13 

3719 
3767 
3698 
8086 

87  11  44 
26  28.51 
33  23  29 
39    8  46 

3700 
3738 
3682 
8071 

88  48  24 
28    4  40 
35    033 
37  40    1 

2684 
S720 
9668 
8067  , 

26 

Regulus 

Saturn 

Spica 

SUK 

W. 
W. 
W. 
E. 

96  56  56 
36    9  49 
43  11    4 
30  12    1 

3607 
3681 
3000 
3WS 

96  35  41 
37  48    2 
44  50  13 
28  4138 

3698 
3616 
3674 
3896 

100  14  46 
39  26  37 
46  29  43 
27  11    0 

3677 
3608 
3560 
3970 

101  54  12 
41     5  35 
48    935 
25  40  10 

3563 
3562   , 
9644   1 
2963 

30 

Sun 
aPejasi 
a  Anetis 

W. 

E. 

E. 

21  51    5 
51  49  33 
94  23    0 

3689 
3614 
S304 

23  29    7 
50    8  39 
92  36  52 

3694 
3636 
3390 

25    730 

48  26    0 
90  50  38 

3610 
3538 
3986 

26  46  11 
46  47  39 

89    4  18 

9689 
9563  1 
9309 

31 

Sun 
a  Pej^i 
a  Anetis 
Mare 

W. 

E. 
E. 
E. 

35    2  49 

38  32  41 

80  11  33 

106  30  22 

3563 

3684 
3272 
S30S 

36  42  35 

3G  55  39 

78  24  53 

104  41  57 

3660 
3724 
3272 
3901 

38  22  26 

35  19  31 

76  38  13 

102  53  31 

3666 
3772 
3272 
3900 

40    2  21 

33  44  26 

74  51  33 

101     5    4 

96M 
9828 
9974  1 
3861 

J 
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18 

BtKHSum 

and 

IVMMoa. 

MidnighL 

P.  L. 

XVk. 

P.L. 

of 

•DUL 

XVIIPi. 

P.L. 
of 
Diff. 

XXIh. 

P.L. 
of 
DUL 

Aldebaran 

Pollux 

Spiea 

Saturn 

Sum 

W. 

w. 

E. 
E. 
E, 

85    8'    f 
43  30  43 
48  28  59 
55    659 
113  52  22 

IMMB 

sasi 

8043 
806-2 
8443 

86  37^  li 

44  56  16 

46  59  39 

53  38  28 

112  30  53 

8063 
8396 

8048 
8068 

8448 

88°   62i' 
46  21  54 
45  30  26 
52  10    4 
111    9  31 

8066 
8998 

8063 
8093 
84ft3 

47  47  36 

44    1  19 

50  41  46 

109  48  14 

8063 
8990  ' 
8067   , 
8096 
8467 

19 

1 

i 

i 

Man 

Aldebanui 

PoUux 

Spica 

Saturn 

Su» 

W, 
W. 

E. 
E. 
E. 

102  5  34 
96  59  18 
54  57    5 
36  36  52 
43  21  34 

103  2  56 

8006 

8078 
8904 
8073 
811ft 
8473 

103  35  41 
98  27  55 
56  23  10 
35    8    8 
41  53  43 

101  42    2 

8006 

8078 
8901 
8078 
8118 
847ft 

105    5  44 
99  56  31 
57  49  18 
33  39  26 
40  25  55 

100  21  10 

8009 

8079 
8196 

807ft 
8190 
8^6 

106  35  45 

101  25    6 

59  15  29 

32  10  46 
38  58  10 
99    0  19 

80M 
8060 
8196 
8076 
8199 
8477 

20 

PoUbx 
Beguluf 
Spica 
Satum 

Sun 

W. 
E, 
E, 
E, 

66  27  29 
29  26  58 
24  47  25 
31  39  44 
92  16    3 

817ft 
8144 
8071 
81d4 
8471 

67  54    8 
30  54  14 
23  18  40 
30  12    4 
9055    7 

8171 
8I8ft 
8069 
8194 
8469 

69  20  52 
32  21  41 
21  49  53 
28  44  24 
89  34    8 

8166 
8197 
8066 

8194 
8466 

70  47  42 
33  49  18 
20  21    2 
27  16  44 
88  13    5 

.  8161 
3119 
8063 
8134 
8463 

1  31 

1 

Pollux 

Regttlus 

Spica 

Satorm 

Su» 

W. 
W. 
E. 
E. 
E. 

78    3  35 
41    9  51 
12  55  39 
19  58  22 
81  26  41 

8199 
80?8 
8049 
8198 
8486 

79  31    9 
42  38  28 
11  26  18 
18  30  46 

80  5    5 

8139 
8069 
8037 
8183 
8499 

80  58  52 
44    7  16 
9  56  51 
17    3  16 
78  43  21 

8114 
8060 
8088 
8189 
8491 

82  26  45 
45  36  14 
8  27  19 
15  35  54 
77  21  28 

8K)6 
8061 
8080 
8148  j 
8414 

22 

Pollux 

ReguluB 

Sun 

W. 
W. 
E, 

89  48  41 
53    4    5 
70  29  43 

8061 
8000 
8867 

91  17  38 
54  34  18 
69    6^ 

8009 
9969 
8397 

92  46  47 
56    4  44 
67  43  43 

8041 
9978 
8346 

94  16    9 
57  35  24 
66  20  25 

8081 
9966 
3836 

23 

PoUux 

R^ulos 

Sun 

E. 

101  46  17 
65  12  34 
59  20  28 

997ft 
9908 
8979 

103  17    1 
66  44  49 
57  55  44 

9964 
9801 
89fi0 

104  47  59 

68  17  20 
56  30  45 

9969 
9876 
8946 

106  19  12 
69  50    9 
55    5  30 

9940 
9863 
8981 

24 

Retrulus 
s7ca 

Sun 

W. 

w. 

E. 

77  38  45 
23  48  12 
47  55    1 

9791 
9773 
81ft0 

79  13  25 
25  23  15 
46  28    3 

977ft 

9768 
8144 

80  48  25 
26  58  38 
45    0  47 

9760 
9744 
8180 

82  23  45 
28  34  20 
43  33  14 

9746 
9798 
3116 

35 

ReguIuB 
Satum 
Spica 
Sun 

W. 
W, 
W. 
E. 

90  25  25 

29  40  53 
36  37  58 
36  10  59 

9080 
9701 
96ft9 
8043 

92    2  47 
31  17  31 
38  15  43 
34  41  40 

9664 

9084 
9086 
8099 

93  40  29 

32  54  33 
39  53  49 

33  12    3 

9638 
9666 
9691 
8016 

95  18  32 
34  31  59 
41  32  16 
31  42  10 

9698 
9648 
9606 
8003 

96 

Regulus 
Satum 
Spica 
Sun 

W. 
W. 

w. 

E. 

103  33  58 
42  44  55 
49  49  47 
24    9    9 

9ft48 
9ft66 
3699 
9M4 

105  14    4 
44  24  37 
51  30  20 
22  37  59 

3683 
90A0 
9ft1ft 
99ft0 

106  54  31 
46    4  41 
53  11  13 
21    6  43 

3619 
9ft8A 
3499 
9949 

108  35  18 
47  45    6 
54  52  27 

19  35  26 

3606 
3619 
3486 
9969  1 

90 

Sun 
aPe^asi 
a  Anetis 

W. 

E. 
E. 

2825    8 
45    7  39 
87  17  52 

SftSO 
9673 
3979 

30    4  18 
43  28    5 
85  31  22 

9661 
0608 
9977 

31  43  39 
41  49    0 
83  44  48 

9674 
9618 
9976 

33  23  10 
40  10  30 
81  58  12 

9608 
9649 
3973 

31 

Sun 
aPeoasi 

a  Anetb 
_Mar» 

W. 
E. 
E. 
E. 

41  42  ]9 
32  10  35 
73    4  55 

99  16  38 

9ftft9 
9894 
997» 
9909 

43  22  20 
30  38    9 
71  18  19 
97  28  13 

9Aftl 
9978 
9917 
9909 

45    2  22 
29    722 

69  31  46 
95  39  49 

9661 
8067 
3980 
9904 

46  42  25 
27  38  32 
67  45  17 
93  51  27 

9660 
8179 
9964 
9904 
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GREENWICH   MEAN  TIME,                                              1 

JAmJABY. 

1 

FEBRUARY.                               | 

^ 

*I55S" 

VMT.Of 

RJl. 
fort 
Hour. 

T^CSL 

Var-of 
Dec. 
fori 

Hour. 

Meridten 
PMBtge. 

^ 

Asoenskm. 

fw.af 
ILA. 
fori 

Hour. 

ii?.c:^ 

TM.Of 

D«. 
fori 
Hour. 

1' 
PaiMfe. 

s 

Noon. 

Noon, 

Nwm, 

Notm. 

S 

Noom. 

No^ 

Noom. 

iVMK. 

1 

h    m     I 
15  33  29.12 

■ 
11877 

O       1       u 

^16  16  18.2 

n 
43.31 

h     m 
20  52.4 

1 

h    m     s 
18    4  53.82 

s 
19*880 

0      1      u 
-21  45  43.8 

6*69 

h    m     1 
21  22.1  i 

2 

15  38    2.93  II.44I 

16  23  03.0 

41-51 

20  53.1 

2 

18  10    2.03 

19*851 

21  48    2.5;    6*09 

21  23.3  1 

3 

15  42  33.27 

11-604 

16  49  31-0 

40.79 

20  53.7 

3 

18  15  10.71 

19*860 

21  49  44.9 

8*50 

21  24.5 

4 

15  47  15.12 

1I*M6 

17    5  41-3 

40-03 

20  54.4 

4 

18  20  19.77 

19*864 

21  50  50.5 

1*96 

21  25.7 

5 

15  51  53.45 

U'&n 

17  21  32-8 

8».94 

20  55.2 

5 

18  25  29.15 

19.897 

21  51  19.3 

-0*49 

21  27*0 

6 

15  56  33.24 

11.687 

17  37    4.9 

88-41 

20  55.9 

6 

18  30  38.83 

19*908 

21  51  10.9  +1*19 

21  28.2 

7 

16    1  14.46 

11-746 

17  52  16.5 

87*53 

20  56.6 

7 

18  35  48.75 

19*916 

21  50  25.3    9*66 

21  29.4 

8 

16    5  57.09 

11-806 

18    7    6.8 

86.63 

20  574 

8 

18  40  58.83  13.933 

21  49    2.5    4*90 

21  30.5 

9 

16  10  41.12 

Il-86a 

18  21  35.1 

35-70 

20  58.2 

9 

18  46    9.02,  13-937 

21  47    2.3    6*78 

21  31.8 

10 

16  15  26^ 

11-916 

18  35  40.5 

84*78 

20  59.0 

10 

18  51  19.26 

19*996 

21  44  24.9    7*86 

21  33.1 

11 

16  20  13.27 

11-975 

18  49  22.3 

83*73 

20  59.9 

11 

18  56  29.49 

13*935 

21  41   10.2     8.89 

21  34.3 

12 

16  25    1.35 

19-OSO 

19    2  39.7 

89.70 

21    0.8 

12 

19    1  39.67'  13-933 

21  37  18.1   10*45 

21  35.5 

1  ^^ 

16  29  50.72 

12-083 

19  15  32.0 

81.64 

21     1.6 

13 

19    6  49.76  13-917 

21  32  48.4  19*01 

21  36*7 

14 

16  34  41.37 

13-186 

19  27  58.2 

80-54 

21     2.5 

14 

19  11  59.69 

19*909 

21  27  41.7  18*65 

21  38U). 

15 

16  29  33.26 

12.187 

19  39  57.9 

39.48 

21    3.5 

15 

19  17    9.42 

19*900 

21  21  57.7  16.11 

21  39.2 

16 

16  44  26.37 

12-387 

19  51  30.2 

38.38 

21    4.5 

16 

19  22  18.91 

19.888 

21  15  36.5  16.09 

21  40.4 

1  17 

16  49  20.64 

13-384 

20    2  34.4 

97*07 

21    5.5 

17 

19  27  28.09 

12*875 

21    8  38.l'  18*19 

21  41.6 

'  18 

16  54  16.07 

12.832 

20  13    9.8 

35-86 

21    6.5 

18 

19  32  36-92  13.869 

21      1      3.0    19*79 

21  42.8 

1  19 

16  59  12.63 

13-879 

20  23  16.0 

34-63 

21     7.5 

19 

19  37  45.35;  19*849 

20  52  51.2  91*98 

21  44.0 

20 

17    4  10.30 

13*435 

20  32  52,3 

98*87 

21    8.5 

20 

19  42  53.35 

19*898 

20  44      3.l|  39*76 

21  45.2 

'  21 

17    9    9.03 

19-468 

20  41  57.8 

29*07 

21    9.6 

21 

19  48    0.89 

19*803 

20  34  39.0'  94.96 

21  46.4 

22 

17  14    8.80 

13-511 

20  50  32.0 

90.76 

21  10.7 

22 

19  53    7.92|  19*781 

20  24  38.8  96.71 

21  47.5 

23 

17  19    9.56 

13-553 

20  58  34.5 

19.49 

21  11.8 

23i 

19  58  14.41 

19.757 

20  14     2.9!  »7.93 

21  48.7  I 

24 

17  24  11.27 

12-580 

21    6    4.5 

18.07 

21  12.9 

24 

20    3  20.31 

19*789 

20    2  51.9>.66 

21  49.9 

25 

17  29  13.88 

13-636 

21  13    1.9 

16.69 

21  14.0 

^ 

20    8  25.59 

19*706 

19  51    6.2  80*18 

21  51.0 

26 

17  34  17.35 

12-662 

21  19  25.9 

15.39 

21  15.1 

26 

20  13  30.22 

19*679 

19  38  45.7  31.66 

21  52.1 

27 

17  39  21.63 

12-687 

21  25  16.1 

13-87 

21  16.2 

27 

20  18  34.19 

19.650 

19  25  51.0  89.ir7 

21  5SJ2  j 

28 

17  44  26.73 

13-737 

21  30  31.9 

13-43 

21  17.3 

28 

20  23  37.45 

19*690 

19  12  22.7  34*89 

21  54.3  : 

29 

17  49  32.54 

13-756 

21  35  12.0 

10-97 

21  18.5 

29 

20  28  39.97 

19*688 

18  58  20.9,  86.77 

21  65.4  , 

30 

17  54  39.04 

13.783 

21  39  18.7 

9*53 

21  19.7 

30 

20  33  41.70 

19*555 

18  43  46.5  87-10 

21  56.5 

31 

17  59  46.15 

13-804 

21  42  49.2 

8-03 

21  20.9 

31 

20  38  42.61 

19*691 

18  28  39.9;  88.44 

21  57.5 

32 

18    4  53.82 

13-880 

-21  45  43.g 

6.53 

21  22.1 

32 

20  43  42.72 

19*487 

-18  13     1.3  80*76 

21  58.6 

Day  of  Month,  lit. 

6th. 

II 

9.6 

llth. 
9.2 

16th. 

6.9 

91st. 

II 

8.6 

96th. 

If 

8.3 

31st. 

II 
8.0 

Day  of  the  Month, 

5th. 

10th. 

H 

7.5 

15th 

7*3 

90th. 

n 
7.1 

95fh. 

e.9 

Semidiam.  lO.O 

Semidlametev 

N 

7.8 

Hor.Par.    10,1 

9.7 

9.3 

8.9 

8.6 

8.3 

8.1 

Horizontal  Parallaic 

7.8 

7.6      7.4 

7*2 

7^ 

VENUS,    1864. 


21^ 


1                                            GREENWICH  MEAN  TIME, 

1 

MAECH. 

APRIL.                                       1 

5 

VMOf 

furl 
Hoar. 

Mnldba 

5 

1 

y^t 

T*r.of 

«6rl 
Hoar. 

DaednMioB.    >  ft>r  1 
Hour. 

MwMlaa 

^ 

PMMfe. 

•ft 

F»88i«e. 

& 

Naom. 

Npfm. 

*r^ 

Nom. 

t 

Noom. 

No^m. 

Nom^ 

M 

Noom. 

k    m     8 

• 

O        1        H 

N 

b     tt 

h    m     8 

8 

0      1 

h    m 

1 

20  33  41.70  VI  Mft 

-18  43  46.5 

87.10 

21  56.6 

1 

23    2  18.71 

11.487 

-  7  33    2.8  00.83 

22  22.5 

s 

20  3d  42^1  13.591 

18  28  39.9 

80.44 

21  57^ 

2 

23    6  63.65 

11.448 

7    6  12.7  07.88 

22  23.1 

3 

20  43  42.72  19-487 

18  13    1.3 

88.70 

21  58.6 

3 

23  11  28.02 

11.490 

6  39  10.6  07.83 

22  23.7 

4 

20  48  42.00'  19.461 

17  56  51.4 

414M 

21  59.7 

4 

23  16    1.85 

11.888 

6  11  66.9  08.99 

22  24.3 

5 

20  63  40.40  n.410 

17  40  10.7 

49.89 

22    0.7 

5 

23  20  36.17 

11.878 

5  44  82.6  08.73 

22  26.0 

6 

20  5a  87.92  19.970 

17  22  59.8 

48.57 

22    1.7 

6 

23  25    8.03 

11-856 

5  16  68.2  08.11 

22  26.6 

7 

21    3  34.55'  i9.ssa 

17    5  19.3 

44.81 

25    2.7 

7 

23  29  40.43  ii.84i 

4  49  14.8  08^ 

22  26.2 

8 

21    d30.26i3.3b9 

16  47    9.7 

45.89  22    3.7  1 

8 

23  34  12.40j  11.894 

4  21  22.7  08.88 

22  26.8 

9 

21  13  25.0S|  i9.9ts 

16  28  31.7 

47.10 

22    4.7 

9 

23  88  43.98'  ii.ao8 

3  53  22.8  70.14 

22  27.4 

10 

21  Id  18.89 

19.Q» 

16    9  25J^ 

40.81 

22    5.6 

10 

23  43  15.23  ii.996 

3  26  15.6  70^ 

22  27.9 

11 

21  23  11.80 

l9.tB4 

15  49  62.5 

40««3 

22    6.5 

11 

23  47  46.16  11.989 

2  67    1.8  704)tf 

22  28.5 

13 

21  29    3.76;  t9.UA 

15  29  62.7 

50.50 

22    7.4 

12 

23  62  16.80,  11.971 

2  28  42.1'  70.83 

22  29.1 

13 

21  32  54.78:  19100 

15    9  26.8 

61.00 

22    8.3 

13 

23  66  47.17  11.901 

2    0  17.2  71.13 

22  29.7 

14 

21  37  44.85 

I9^M7 

14  48  36.6 

69.05 

22    9.2 

14 

0    1  17.36  11.960 

1  31  47.8  71.80 

22  30.2 

15 

21  42  34.00 

19408 

14  27  19.6 

68.87 

22  10.0 

15 

0    5  47.36 

11.947 

1      3  14.6  71.44 

1 

22  30.7 

16 

21  47  22.20 

11.I0D 

14    5  39.3 

64.07 

22  10.8 

16 

0  10  17.25 

11.948 

0  34  38.3  71.56 

22  31.3 

17 

21  52    9.48 

11.9M 

13  43  36.6 

66.03^  22  11.6  1 

17 

0  14  47.04  11.940 

-05  69.5  71.05 

22  31.8 

18 

21  56  55.83 

11.910 

13  21    9.0 

60.50 

22  12.4 

18 

0  19  16.78,  11.988 

+  0  22  40.9  71.70 

22  32.3 

'  19 

22    1  41.30 

11. 9» 

12  68  20.1 

m^9 

22  13.2 

19 

0  23  46.49 

11.988 

0  61  224   71.74 

22  32.9 

90 

22    6  25^84 

11*898 

12  35    9.8 

68.80 

22  14.0 

20 

0  28  16.23 

11.988 

1  20     4.7   7M6 

22  33.5 

21 

22  11    9.55 

11.^ 

12  11  38.5 

68.99 

22  14.8 

21 

0  32  46.05 

11.944 

1 
1  48  46.8  71.73 

22  34.1 

22 

22  15  52.41 

Il.t88 

11  47  46.9 

004)6 

22  15.5 

22 

0  37  15.97 

11.960 

2  17  28.0  71.08 

22  34.6 

S3 

22  20  34.43 

11.718 

11  23  35.6 

00.60 

22  16.3 

23 

0  41  46.06 

11.900 

2  46    7^  71.00 

22  35.2 

!  94 

22  25  15.62 

11.700 

10  69    54 

01.04 

22  17.0 

24 

0  46  16.29 

11.984 

3  14  45.0I  71.49 

22  36.7 

25 

22  29  56.04 

11.88B 

10  34  16.9 

OBOO 

22  17.8 

25 

0  50  46.73  11.9M 

3  43  19.5 

71.80 

22  36.3 

96 

22  34  35.68 

11.880 

10    9  10.8 

08.10 

22  18.5 

26 

0  55  17.45  11.980 

4  11  60.5 

71.30 

22  36.9 

1  27 

28  39  14.59 

11.006 

9  43  47.8 

08.79 

22  19.2 

27 

0  59  48.50  11.801 

4  40  17.3;  71.00 

22  37.6 

.  S8 

22  43  52.75 

11.075 

9  18    8.5 

04.46 

22  19.9 

28 

1    4  19.92  11.810 

5    8  38.9  70.79 

22  38.0 

29 

22  48  30.22 

11.547 

8  52  13.7 

064)8 

22  20.6 

29 

1    8  51.71 

11.888 

5  36  54.7|  70.59 

22  38.6 

30 

22  53    7.02 

11.090 

8  26    4.1 

05.00 

22  21.3 

30 

1  13  23.92 

11.861 

6    5    4.3  10.36 

22  39J2 

31 

22  57  43.19 

11.480 

7  59  40.2 

06.28 

22  21.9 

31 

1  17  56.57 

11.870 

6  33    6.9  08.94 

22  39.8 

32 

23    2  16.71 

11.407 

-  7  33    2.8 

08.89 

22  22.5 

32] 

1  22  29.70 

11.891 

•f  7    1    1.7  00.00 

22  40.6 

9my9tWntb,lM. 

6th.    ] 

6.6 

[Itii. 
6.4 

16tti. 
6.3 

9U(. 

n 
6.2 

6.1 

31ft 

n 

6.0 

DiQ^oftbeMoDtii,     Wb. 

1 

IHh. 

n 
5.8 

15th. 
5.7 

aoth. 

Mth. 

A 

6.5 

aoth. 

Semidkun.    6^6 

Sei 

nidiametor       5^ 

N 

54 

Hor.  Par.      6^ 

6.7 

6.5 

6.4 

6.2 

6.1 

6.0 

Ho 

r.  Parallax       6.9 

5.8 

5.7 

ss 

5.6 

5.6 
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3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
30 

21 
22 
23 
i24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT, 


AppArDQt 

lUgbC 
Aaeension. 


Tar.  of 

fori 
Hoar. 


iVbon. 


h  m  s 
1  17  5G.57 
1  22  29.70 
1  27  3.36 
1  31  37.55 
1  36  12.34 

1  40  47.75 
1  45  23.81 
1  50  0.55 
1  54  38.01 

1  59  16.21 

2  3  55.17 
2  8  34.93 
2  13  15.53 
2  17  56.99 
2  22  39.34 

2  27  22.60 
2  32  6.79 
2  36  51.94 
2  41  38.10 
2  46  25.27 

2  51  13.47 

2  56    2.72 

3  0  53.04 
3  5  44.46 
3  10  36.98 

3  15  30.60 
3  20  25.34 
3  S»  21.20 
3  30  18.18 
3  35  16.28 

3  40  15.53 
3  45  15.90 


Noti. 


■ 

11  870 
11.801 
11.416 
]h437 
11.463 

11.489 
11.616 
11>»46 
11.676 
IIW 

11.640 
11.674 
11.709 
11.746 
11.788 

ii.sai 

11.861 
IM 
11*944 
11.966 

13*030 
13.074 
13.119 
13.166 
13.311 

13-367 

13.; 

13.860 

13.897 

13*444 

13.493 


AppuiHit 
ItoolmattoB. 

Daft, 
fori 
Hoar. 

iVOMI. 

Notm. 

o      *      w 

+  6  33    6.9 

n 
69.94 

7    1     1.7 

60.60 

7  28  47.7 

69.33 

7  56  24.7 

68.88 

8  23  51.9 

68*40 

8  51    8.4 

67.94 

9  18  13.2 

67.44 

9  45    5.9 

66.93 

10  11  46.1 

66.89 

10  38  13.0 

66*88 

11    4  25.7 

66.31 

11  30  23.3 

64*66 

11  56    5.3 

68*91 

12  21  31.0 

68.33 

12  46  39.7 

63*49 

13  11  30.5 

61.78 

13  36    2.6 

60*94 

14    0  15.5 

60*13 

14  24    8.7 

67.39 

14  47  41.5 

68*43 

15  10  53.0 

67*63 

15  33  42.3 

66*67 

15  56    8.5 

66.61 

16  18  11.4 

64.63 

16  39  50.3 

68.60 

17    1    4.3 

63.64 

17  21  52.5 

61-46 

17  42  14.4 

60*86 

18    2    9.3 

49*31 

18  21  36.4 

48*08 

18  40  34.9 

46*83 

+18  59    4.4 

46*61 

Meridian 


h  m 
22  39-8 
22  40.5 
22  41.1 
22  41.7 
22  42*4 

22  43.1 
22  43.8 
22  44.5 
22  45.2 
22  45*8 

22  4&.5 
22  47.2 
22  47*9 
22  48*7 
22  49*5 

22  50*3 
22  51.1 
22  51.9 
22  52.8 
22  53*7 

22  54.6 
22  55.5 
22  56.4 
22  57.3 
22  58.2 

22  59.2 

23  0.2 
23  1.2 
23  2*2 
23  3.2 


23 
23 


4.3 
5.4 


JUNIL 


AppBTEDl 

▲aoendoii. 


Noon. 


3  45  15.90 
3  50  17.40 

3  55  20.01 

4  0  23.73 
4    5  28.56 

4  10  34.48 
4  15  41.44 
4  20  49.45 
4  25  58.44 
4  31     6.42 

4  36  19.34 
4  41  31.21 
4  46  43.98 
4  51  57.65 

4  57  12.19 

5  2  27.53 
5  7  43.61 
5  13  0.42 
5  18  17.92 
5  23  36.08 

5  28  54.85 
5  34  14.15 
5  39  33.94 
5  44  54.20 
5  50  14.86 

5  55  35.88 

6  0  57.21 
6  6  18.80 
6  11  40.56 
6  17    2*44 

6  22  24.38 
6  27  46*32 


Tar.  of 
Ji.A. 
fori 
Hoar. 


Noon. 


• 

13.688 
13.686 
13.681 
13.678 
13.734 

13*768 
13.811 
13.864 
13.696 
19.966 

13.974 
18*018 
18.060 
18.087 
18.139 

18*164 
18.186 
18.314 
18.343 
18*369 

18.398 
18.814 
18*884 
18.863 
18.868 

18.884 
18*894 
18.408 
18*409 
18.413 

18.414 
18.413 


App&iwnt 


Tar.of 
Dec. 
fbrl 

Hoar. 


Notm. 


No9n. 


+18  59    4.4  46.61 

19  17     4.3  44*86 

19  34  33*6  48.^ 

19  51  31.7  41*76 

20  7  58*1 


h  m 
23  5.4 
23  6.5 
23  7.6 
23  8.8 
23  10.0 


20  23  52.3  80*07  23  11.2 

20  39  13.4  87*67  23  12.4 

20  54    0.7  88.36  23  13.7 

21  8  13.6  S4.8i'  23  14.9 
21  21  51.7  8S.86  23  16.1 


PMMce. 


21  34 

21  47 

21  59 

22  10  25.2  37.37 
22  21     I.2I  36.71 


54.5  81*87 
21*3  80*86 
11*7    98*88 


22  30  59.2^  94*13 

22  40  I8.9I  93*61 

22  48 

22  57 

23  4 


69*7   90*88 
1*3    19*94 

23*3  n*66 


23  11  5.2 

23  17  6.7 

23  22  27.6 

23  27  7*7 

23  31  6*5 

23  34  24.0 

23  36  59.9 

23  38  54.0 

23  40  6.2 


16.90 
14*33 
13*63 
10*81 
9*09 

7*86 
6.63 
8.89 
9.14 


23  40  36.6,+i».89 


23  40  24.9-1.86 
+23  39  31.l'    t*i3 


17.4 
18.6 
19*9 
21.1 
22.4 

23.8 
25.1 
26.5 
27.8 
29.2 


23  30.6 
23  32.0 
23  33.4 
23  34.7 
23  36.1 

23  37.6 
23  38.9 
23  40.3 
23  41.8 
23  43.3 

23  44.6 
23  46.0 


Dftj  of  the  Month,     5tb. 


Semidiameter 
Hor.  Parallax 


5.4 
5.4 


10th. 


5.3 
5.3 


5.2 
5.3 


90th. 


5.2 
5.2 


95th. 

5.1 
5.2 


30th. 


DKf  of  the  Month,     4th. 


5.1 
5.1 


Semidiameter       5.0 
Hor.  Parallax       5.1 


0th. 


5.0 
5.1 


14th. 


5.0 
5.0 


5.0 
5.0 


94th. 


5.0 
5.0 


4.9 
5.0 
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1 

GREENWICH 

MEAN  TIME. 

1                                       JULY. 

AUGUST. 

!      - 

AacoQBkm. 

IVsr.Df 

'   H.A. 

/or  1 

Hoar. 

Appaivnt 
DwlIiiAtioa. 

Dec. 
fori 
Hour. 

M«ridiftii 
F«flfli«e. 

4 

1 

AioenaioD. 

Tw.oT 

It.  A. 
fori 
Hour. 

il'iKT. 

fori 
Hour. 

1' 

Mdridian 
Paiaage. 

1 

Noon. 

Noom, 

Noom. 

« 
1.36 

^ 

Noom, 

Noom. 

Noom. 

w 
9.3 

Noom. 
50.44 

h    m     ■ 
6  22  24.38 

■ 
13  414 

0      1      II 
+23  40  24.9 

h     m 
23  44.6 

1 

h     m     s 
9    4  32.56 

• 
13*468 

0      1 
+18    2  5 

h    m 
0  23.3 

2 

6  27  46^1  1S.41S 

23  39  31.1 

3.13 

23  46.0 

2 

9    9  31.72 

13.440 

17  42  33.7  51.69 

0  24.3 

3 

6  33    &20  13.409 

23  37  55.2 

4-87 

23  47.4 

3 

9  14  29.71 

19.893 

17  21  38.4  53.91 

0  25.3 

4 

6  38  29.97  18.40S 

23  35  374 

6*63 

23  48.9 

4 

9  19  26.57 

19.846 

17     0  14.2   54.09 

0  26.3 

5 

6  43  51.56  is.8fM 

23  32  37.5 

8.37 

23  50.3 

5 

9  24  22.29 

19.996 

16  38  21.7  55.36 

0  27.2 

6 

6  49  12^ 

13.385 

23  28  55.5 

10.19 

23  51.7 

6 

9  29  16.88 

19.353 

16  16     1.8   56.88 

0  28.2 

7 

6  54  34.01 

13.371 

23  24  31.8 

11.85 

23  53.1 

7 

9  34  10.41 

13.307 

15  53  15.3  67.48 

0  29.2 

8 

6  50  54.74 

13.355 

23  19  26.5 

13.60 

23  54.5 

8 

9  39    2.81 

13.159 

15  30     2.6   56.66 

0  30.1 

9 

7    5  15.08 

13.388 

23  13  39.6 

15.33 

23  55.9 

9 

9  43  54.06  13.113 

15    6  24.3  59.61 

0  31.0 

10 

7  10  34.97 

13.318 

23    7  11.2 

17^» 

23  57.3 

10 

9  48  44.20 

13-066 

14  42  21.4  60.09 

0  31.9 

11 

7  15  54.37 

13.996 

23    0    2.1 

18.73 

23  58.7 

11 

9  53  33.25 

13.093 

14  17  54.6  61.60 

0  32.8 

12 

7  21  13.22  1S.37S 

22  52  12.4 

30.43 

12 

9  58  21.26  11.OT8 

13  53    4.6  69.56 

0  33.7 

113 

7  26  31.45  18.346 

22  43  42.1 

33.10 

0    0.1 

13 

10    3    8.21 

11.985 

13  27  52.0  68.48 

0  34.5 

14 

7  31  49.02  18.316 

22  34  31.5 

33.77 

0    1.4 

14 

10    7  54.14 

11.693 

13     2  17.7   64.87 

0  35.3 

15 

7  37    5.85 

13.185 

22  24  41.1 

35.43 

0    2.7 

15 

10  12  39.06  11.851 

12  36  22.3  66.98 

0  36.1 

16 

7  42  21.91 

13.153 

22  14  11.3 

37.06 

0    4.0 

16 

10  17  23.02  11.811 

12  10     6.6   66.06 

0  36.9 

17 

7  47  37.20 

13.119 

22    3    2.2 

38.70 

0    5.4 

17 

10  22    6.01   11.773 

11   43  31.3   66.86 

0  37.7 

18 

7  52  51.66  13.065 

21  51  14.3 

80.36 

0    6.7 

18 

10  26  48.08  11.784 

11   16  37.1    67.64 

0  38.4 

19 

7  58    5.29  13.049 

21  38  48.3 

31.87 

0    8.0 

19 

10  31  29.25  11.596 

10  49  24.6  68.36 

0  39.1 

20 

8    3  18.04 

18.013 

21  25  44.6 

33.43 

0    9.2 

20 

10  36    9.55 

11.661 

10  21  54.7  69.09 

0  39.8 

1 

21 

8    8  29.87 

19.978 

21  12    3.4 

34*99 

0  10.5 

21 

10  40  49.00 

11.637 

9  54    8.3  69.77 

0  40.5 

22 

8  13  40.75 

13.988 

20  57  45.1 

36-53 

0  11.7 

f& 

10  45  27.66  11.594 

9  26    5.7  70.43 

0  41.3 

23 

8  18  50.67 

13.893 

20  42  50.5 

86mi 

0  12.9 

23 

10  50    5.55  11.564 

8  57  47.6  71.06 

0  42.0 

24 

8  23  59.60 

13.650 

20  27  20.4 

39.49 

0  14.1 

24 

10  54  42.74  11.634 

8  29  14.8 

71.65 

0  42.7 

25 

8  29    7.49 

13.806 

20  11  15.2 

40.94 

0  15.3 

25 

10  59  19.20 

11.505 

8    0  28.3 

79.91 

0  43.4 

26 

8  34  14.32 

19.763 

19  54  35.1 

43.88 

0  16.4 

26 

11    3  55.01 

11.479 

7  31  28.8 

79.78 

0  44.0 

27 

8  39  20.10 

13.718 

19  37  20.8 

48.79 

0  17.5 

27 

11    8  30.19 

11.458 

7     2  17.0   73.98 

0  44.6 

28 

8  44  24JB0 

19.673 

19  19  33.1 

45.18 

0  18.7 

28 

11  13    4.78  11.439 

6  32  53.5  73.71 

0  45.3 

29 

8  49  28.40 

13.695 

19    1  12.4 

46.63 

0  19.9 

29 

11  17  38.81 

11.407 

6     3  19.0   74.16 

0  45.9 

30 

8  54  30.88 

13.580 

18  42  19.3 

47.87 

0  21.1 

30 

11  22  12.31 

11.886 

5  33  34.5  74.56 

0  46.5 

31 

8  59  32.26 

13.635 

18  22  54.7 

49.17 

0  22.2 

31 

11  26  45.34 

11.807 

5     3  40.5   74.98 

0  47.1 

33 

9    4  32.56 

13.488 

+18    2  59.3 

50.44 

0  23.3 

32 

11  31  17.94 

11.349 

+  4  33  37.9  76.97 

0  47.7 

DttjrortlMBIonth,    4th. 

f 

Hh. 
4!9 

14th. 

N 

4.9 

19th. 

If 
4.9 

24 

tth. 

II 
4.9 

29th. 

Bay  of  the  Month,     3d. 

8th. 

iSth. 

18th. 

28d. 
5.0 

28th. 

Sei 

nidiameter       4.9 

II 
4.9 

Sei 

nidiameter       4.9 

11 
5.0 

5*0 

5.0 

5".0 

Ho 

r.  Parallax       5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Ho 

r.  Parallax       5.0 

5.0 

5.0 

5.0 

5.1 

5.1 

n 
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GREENWICH 

MEAIi  TI\rK 

BEFTEMBEIL 

OCTOBER. 

1 

Awonsion. 

fori 
Hoar. 

liSESSi. 

fori 
Hour. 

MeridbA 
Passage. 

1 

^esjT 

Fir.  or 

JUL. 

tail 
Hoar. 

lic^iKISi. 

fori 
Hoar. 

r 

MMdba 
Pis^Be. 

1 

mom. 

Noom. 

Noom, 

Norn. 

tt 
76.27 

^ 

A^M. 

iVbm. 

Ninm. 

6.9 

Nom^ 

h    m     I 
11  31  17.94 

■ 
11S49 

O        1        11 

+  4  33  37.9 

h     m 
9  47.7 

1 

h    m     s 
13  47  38.46 

8 

11.693 

0     1 
-10  34  3 

u 
71^19 

5.7! 

2 

11  35  50.11  ii.m 

4    3  27.3 

76.60 

0  48.3 

2 

13  62  11.83 

11*668 

11     3    4.6 

70^ 

6.4! 

3 

11  40  21.93  11.318 

3  33    9.4 

76*88 

0  48.9 

3 

13  56  52.06 

11*604 

11  31  16.1 

70.24 

7.2 

4 

11  44  53.41 

1M06 

3    2  45.0 

76.13 

0  49.5 

4 

14     1  33.21 

11*731 

11  69  16.0 

69.66 

7i) 

5 

11  49  24.60 

11.304 

2  32  15.0 

76.85 

0  50.1 

5 

14    6  16.27 

11*772 

12  26  67.2 

68.86 

8.7 

6 

11  53  55.53 

ll-tti 

2    1  40.1 

76.64 

0  50.7 

6 

14  10  68.28 

11.8K 

12  64  20.8 

68.10 

9.4 

7 

11  58  26.26,  ii.«7« 

1  31    0.8 

76.71 

0  51.2 

7 

14  15  42.27|  11.883 

13  21  26.2 

67*33 

10.2  1 

8 

12    2  56.83ii.»7i 

1    0  17.8 

76.66 

0  51.8 

8 

14  20  27.26.  11.806 

13  48  12.7 

68.62 

IIjO 

9 

12    7  27.27i  11.M6 

+  0  20  32.0 

76.06 

0  52.3 

9 

14  25  13.28,  11.900 

14  14  39.6 

66.68 

.  11.6 

10 

12  11  57.61 

11-981 

-01  15.9 

774)2 

0  52.8 

10 

14  30    0.35  11.983 

14  40  46.7 

64^1 

12.6 

11 

12  16  27.92 

11.901 

0  32    5.1 

774)6 

0^534 

11 

14  34  48.61 

»^ 

16    6  30.6 

63.90 

13.5 

12 

12  23  58.23 

11.904 

1    2  55.0 

774)8 

0  54U) 

12 

14  39  37.77,  19.976 

16  31  63.3 

69.96 

14.4  , 

13 

12  25  28.59 

11.900 

1  33  44.7 

774)6 

0  54.6 

13 

14  44  28.16,  19.198 

15  66  63.1 

61.90 

15.3 

14 

12  29  59.02 

11971 

2    4  33.7 

77.01 

0  55.2 

14 

14  49  19.68 

19*171 

16  21  29.1 

00.09 

16.2 

15 

12  34  29.58 

11.976 

2  35  21.2 

76.93 

0  56.8 

15 

14  54  12.37 

18.990 

16  46  40.8 

60*00 

17.1 

16 

12  39    0.31 

11.98ft 

3    6    6.4 

76.82 

056.4 

16 

14  59    6.26 

19.970 

17    9  27.3 

68.80 

I  18.1 

17 

12  43  31.29 

11.900 

3  36  48.6 

76.68 

0  56.9 

17 

15    4    1.36  19.390 

17  32  47.7 

W.78 

[  19.1 

18 

12  48    2.54 

11.906 

4    7  27.1 

76.61 

0  57.5 

18 

IS    8  67.65  19.370 

17  65  41.0 

66.64 

L20.1  I 

19 

12  52  34.08 

11.S91 

4  38    1.2 

76.31 

0  58.0 

19 

15  13  66.16,  19.421 

18  18    6*6 

66.48 

I  21.1 

20 

12  57    6.97 

11.887 

5    8  30.2 

76.08 

0  68.5 

20 

15  18  63.88 

1S.47S 

18  40    4.0 

64.28 

1  22.1, 

21 

13    1  38.27 

ll'86ft 

5  38  53.2 

76.81 

0  59.1 

21 

15  23  63.87 

19.696 

19    1  32.4 

684)6 

L  23.2 

22 

13    6  11.02 

11.S76 

6    9    9.5 

76.63 

0  59.8 

22 

15  28  66.13 

19.078 

19  22  31.0 

61.«0 

L  24.3 

23 

13  10  44.27 

iiaoo 

6  39  18.7 

76.29 

1     0.4 

23 

15  33  67.62  19.690 

19  42  58.9 

60^0 

254' 

24 

13  15  18.04 

11-418 

7    9  19.9 

74.66 

1     1.0 

24 

15  39    1.32,  12.079 

20    2  65.1 

40.16 

1  SM 

25 

13  19  52.38 

11  443 

7  39  12.1 

74.46 

1     1.6 

25 

15  44    6.23 

19.731 

20  22  194) 

47.8I 

127.6 

26 

13  24  27.31 

11-406 

8    8  54.5 

744)6 

1    2.2 

26 

15  49  12.40 

12.781 

20  41  10.1 

46.49 

1  28.8 

27 

13  29    2.99 

11-407 

8  38  26.5 

73.00 

1    2.9 

27 

15  54  19.82  19.834 

20  69  27.6 

464)1 

I  30,0' 

28 

13  33  39.17 

11'690 

9    7  47.6 

73.12 

1    3.6 

28 

15  59  28.44 

19.863 

21   17  10.71  48.67 

L  31.2  1 

29 

13  38  16.17 

11.M7 

9  36  56.6 

724)1 

1    4.3 

29 

16    4  38.23 

12.932 

21  34  18.9;  49.10 

I  32.4 

30 

13  42  53.91 

11.689 

10    6  53.0 

794)6 

1    5.0 

30 

16    9  49.18 

19.970 

21  60  61.6 

40*00 

I  334 

31 

13  47  32.45 

ii-osa 

10  34  35.9 

71-49 

1     5.7 

31 

16  15    1.26 

M.026 

22    6  47.6 

304)6 

I  34.9: 

32 

13  52  11.83 

11.658 

-11    3    4.5 

70.87^ 

1    6.4 

32 

16  20  14.43 

13*070 

-22  22    64  37.49 

— 

L  36.2 

Dij  of  tiM  Month,      2d. 

? 

rth. 

H 

5.1 

19th. 

M 

6.2 

17th. 
5.2 

2 

9d. 
5.3 

arth. 

D^r  of  the  Month,     2d. 

\ 

rth. 

» 
6.5 

i9th. 

17th. 

Md. 

N 

6.7 

is' 

Semidiameter       5.1 

If 
5.3 

Semidiameter       5.4 

5I6 

5.6 

Hor.  Pamllax       5.1 

6.2 

5.2J    5.3 

5.3 

5.4 

Hor.  Panllax       5.5 

6.5 

5.6 

5.7 

6.6 

5.9 

r 
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QBEENWICH  MEAN  TIME. 

NOVEHBBR. 

DECEMBEB. 

« 

Tw.of 

ftirl 
Hoar. 

riXSZ. 

Dm. 

Hoar. 

Mflridlaai 
PaiBtge. 

>f 

s: 

Vw.of 

KJL. 

Ibrl 
Hoar. 

Tar.of 
Appwent       Dm. 

|H««r. 

Meridian 
Painge.   i 

S 

iw 

JVboii. 

uvn 

MM*. 

Noom. 

u 
tT.49 

s 

JVboH. 

Ifoon. 

iVoofi* 

r.o 

Noim. 

1 

h    m    ■ 
16  20  14.43 

0       1        K 

-22  22  .64 

h     m 
1  36.2 

1 

h    m     ■ 
19    1  24.64 

• 
18.400 

-24  35  5; 

H 
16.68 

b    m 
2  19.1 

« 

16  25  26.66 

IS- 114 

22  36  47.5 

85.91 

1  37.5 

2 

19    6  46.09 

18*876 

24  28  58*3!  I8*86 

2  20.5 

3 

16  30  43.98 

lt.lfi7 

22  60  50.1 

84.80 

1  38.8 

3 

19  12    6.73 

18*84l|   24  21  16.0 

90*16 

2  21*9  < 

4 

16  36    0.21 

1S.198 

23    4  13.8 

89.07 

1  40.1 

4 

19  17  26.50 

18.806 

24  12  60.4 

91*96 

2  23.3  ' 

5 

16  41  17.46 

1S»7 

23  16  58.1 

81*01 

1  41.4 

5 

19  22  45.37 

18.966 

24    3  41.8 

98.74 

2  24.7 

6 

16  46  3S.63 

1S.9T5 

23  29    2.3 

99.88 

1  42.8 

6 

19  28    3.30 

18896 

23  53  51.0 

96.49 

2  26.1 

7 

16  51  54.67 

1S.S10 

23  40  25.8 

97.03 

1  44.2 

7 

19  33  20.20 

18*181 

23  43  184  7799 

2  274 

6 

16  57  14^2 

1S.S4S 

23  51    8.2 

36.90 

1  45*6 

8 

19  38  36.02 

18*186 

23  32    4.2  96.04 

2  28.7 

9 

17    9  35.16 

IMT4 

24    1    8.9 

34.1ft 

1  47.0 

9 

19  43  50.71 !  18*087 

23  20    9.0  80.64 

2  30.0 

10 

17    7  56.49 

IS.408 

24  10  27.6 

39.88 

1  48.4 

10 

19  49    4.22 

1S^»7 

23    7  33.3  89.83 

2  31.3 

11 

17  13  18.51 

1S.4S0 

24  19    3.8 

90*61 

1  49.8 

11 

19  54  16.51 

19*966 

22  54  17.7  88.97 

2  32.6 

12 

17  18  41.15 

n.4d4 

24  26  57.1 

18.89 

1  51.2 

12 

19  59  27.52 
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23    1    3.79 
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&.3I8 

+19  24    6.8 

10.60 

JT  21.7 

1 

4  57  20.49 
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2 
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2 
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4 
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13  56.1 

& 

4  20  42.39 

4.827 

20    7  34.6 

14.40 

17    8.0 

8 

5    4  28.93 

S.185 

22  15  40.8    7.98 

13  53J) 

9 

4  22  37.53 

4.7fl6 

20  13  16.5 
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18.50 

IT    1.9 
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28 

5  10  27.51 

0.787 

23  11  22.0 

6.08 

14  39.5 

1  29 

4  54  53.95 

8.157 

21  44  55.7 

fr34 

16  19.1 

29 

5  10    6.71 

0.050 

23  13  45.6 

5.99 

14  35 

30 

.  4  56    8.49 

8.053 

21  48  35.4 

9.07 

16  16.3 

30 

5    9  41.98 

MM 

23  1&   6.6;    6.86 

14  30.8 

31 

4  57  2(^.40 

3.946 

21  52  11.1 

8.90 

16  13.6 

31 

5    9  13.32 

1.376 

23  18  24.3 

Ma 

14  2&3 

32 

L  4  58  29.90 

3.886 

+21  55  43.1 

8.74 

16  10,8 

32 

5    8  40w76 

1.488 

+23  20  38.5 

5.58 

14  21.8 

Bfty  of  the  Month, 

9th. 

13th, 

iit0t. 

»9lll. 

Btj 

ofthaMmth* 

Tth. 

15th, 

«H. 

9%tL 

Polar  Semidiameter 

5.8 

fi 
6.1 

6.5 

6.9 

Po 

lar  SemidiaoK 

9ter 

II 
7.3 

1 
7.8 

8^ 

M 

1  Horizontal  Parallax 

9.8 

10.4 

11.0 

11.6 

Ha 

rizoqtaJ  Pans! 

tax 

12.4 

13.2^ 

14.0 

14^8 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBEB. 

^ 

AaoeiMioii. 

Tar.  of 
K.A. 
fori 
Hoar. 

Var.of 
Bae. 
fori 

Honr. 

Mflridiaa 
Paasage. 

1 

Tar.  of 
ILA. 
fori 
Hour. 

l^ec^Son. 

Var.of 
Dee. 
fori 

Hour. 

Meridian 
Pafleage. 

1 

ivOOJIs 

Noon. 

iVbon. 

rioon* 

1 

iV^. 

Noom. 

JVOOM. 

Neon. 

1 

h    m     8 
5    8  40.76 

C       »        M 

+23  20  38.5 

8.68| 

li    m 
14  21.8 

1 

h     m     s 
4  29    6.90 

s 
4.185 

O        1         II 

-i-23  42  28.9 

u 
9.75 

n     m 
11  44.1 

2 

5    8    4.3a 

LfiW 

23  22  49.1 

5*88 

14  17.2 

2 

4  27  26.77 

4.143 

23  41  19.7 

8.08 

11  38.5 

3 

5    7  24.03 

1.7*7 

23  24  56.2 

5.99 

14  12^ 

3 

4  25  47.56 

4.100 

23  40    4.3 

8.94 

11  32.9 

4 

5    6  39.93 

l-MA 

^26  59.6 

8.05 

U    7.9 

4 

4  24    9.49 

4.067 

23  38  43.5 

8*46 

11  274 

5 

5    5  52.07 

a-ou 

23  28  58.8 

4.88 

14    3.2 

5 

4  22  32.76 

8.flrr 

23  37  17.8 

8-66 

11  21.8 

6 

5    5    0.51 

9.9» 

28  30  53.5 

4.66 

13  584 

6 

4  20  57.58 

S.flB8 

S3  35  47.8 

»-88 

11  16.3 

7 

5    4    5.31 

9.S74 

23  32  43.3 

4.45 

13  53.5 

7 

4  19  24.16 

8-858 

23  34  13.8 

8*08 

11  10.9 

8 

5    3    6.54 

S-Mli 

23  34  28.0 

4.98 

13  48^6 

8 

4  17  52.65 

8*789 

23  32  36.5 

4.11 

11    5.5 

9 

5    2    4.30 

3-6M 

23  36    7.1 

4*61 

13  43.6 

9 

4  16  23.22 

8.918 

33  30  56.5 

4.91 

11    0.1 

le 

5    0  58.67 

a>8M 

23  37  40.6 

8.77 

13  38.5 

10 

4  14  56.06 

8.881 

23  29  144 

4.98 

10  54.7 

1.1 

4  59  49.73 

S>MO 

28  39    8.2 

8-81 

13  33.4 

11 

4  13  31.32 

8W479 

23  27  30.7 

4*89 

10  494 

li^ 

4  58  37.59 

8-070 

28  40  29.6 

8.95 

13  28.2 

12 

4  12    9.11 

8.800 

23  25  46.5 

4.84 

10  44.1 

13 

4  57  22.37 

a-iM 

23  41  44.4 

9*97 

13  23.0 

13 

4  10  49.57 

8*985 

23  24    2.0 

4*84 

10  38.8 

14 

4  56    4^1 

S-SIO 

23  42  52.5 

9W» 

13  17.8 

14 

4    9  32.82 

•-IS? 

23  22  17.6 

4*88 

10  33.6 

15 

4  54  43.23 

8.481 

28  43  53.8 

9.80 

13  12.5 

15 

4    8  18.99 

8^14 

23  20  33.9 

4*98 

10  2&5 

1  16 

4  53  19.55 

8.A«8 

23  44  4B.0 

9.09 

13    7.2 

16 

4    7    8.16 

%«t 

23  18  51.6 

4.99 

10  234 

17 

4  51  53.32 

8.649 

23  45  34.5 

1.77 

13    1.8 

17 

4    6    0.42 

9.786 

23  17  11.3 

4.19 

10  184 

i  Id 

4  50  24.73 

8-787 

23  46  13.3 

1.45 

12  564 

18 

4    4  55.85 

9.6B9 

23  15  33.3 

4^>I 

10  13.5 

19 

4  48  53.95 

8.898 

23  46  44.2 

LW 

12  50.9 

19 

4    3  54.52 

9*488 

23  13  58.2 

8.88 

10    &5 

• 

|20 

4  47  21.14 

81^905 

23  47    7.3 

0.78 

12  454 

20 

4    2  56.50 

9*846 

23  12  26.5 

8.74 

10    3.6 

1  21 

4  45  46.48 

8.m 

23  47  22.3 

0^44 

12  39.9 

21 

4    2    1.86 

9.905 

23  10  58.7 

8«57 

^58.8 

1 

22 

4  44  10.18 

^041 

23  47  29.0 

.  0.10 

12  344 

22 

4    1  10.65 

9*069 

23    9  35*2 

8^86 

9  54.0 

23 

4  42  32.47 

4-086 

23  47  27.3 

8*94 

12  28.8 

23 

4    0  22.90 

1'9I7 

23    8  16*3 

8*18 

9  49.3 

24 

4  40  53.57 

4*149 

23  47  174 

0.56 

12  23.3 

24 

3  59  38.65 

1*770 

23    7    2.3 

9.87 

9  44.7 

2d 

4  39  13.68 

4.178 

23  46  59.3 

0.09 

12  17.7 

25 

3  58  57.92 

1.691 

23    5  53.8 

9.78 

9  40.1 

26 

4  37  33.03 

4^984 

23  46  33.1 

1.95 

12  12.1 

26 

3  58  20.75 

1.478 

23    4  50.9 

9.49 

^36.6 

27 

4  ^51.86 

49981 

23  45  59.0 

1-57 

12    6.5 

27 

3  57  47.16 

1.894 

23    3  54.1 

9*98 

9  31.1 

2S 

4  34  10.42 

V99T 

23  45  17.3 

1.89 

12    0.9 

28 

3  57  17.16 

1*175 

23    3    3.7 

1*96 

9  26.7 

29 

4  32  23.96 

«.9tt 

23  44  28.1 

9*19 

11  55.3 

29 

3  66  50.74 

l.QBffi 

23    2  20.0 

1*68 

9  22.4 

30 

4  30  47.71 

4*909 

23  43  31.9 

9^ 

11  49.7 

30 

3  56  27.98 

0^876 

23    1  42.8 

1*40 

9  18.1 

31. 

4  29    6.90 

4.188 

23  42  28.9 

9.75 

11  44.1 

31 

3  56    8.65 

0.797 

23    1  12.5 

1*10 

913.9 

38 

4  27  26.77 

^189 

4^  41  19.7    8^» 

11  38.5 

32 

[  3  55  52.9^ 

0.W9+23    a494| 

0*80 

9    9.7 

l>i» 

ofClMlMth, 

Sth. 

16lh.. 

Ailih. 

DiW 

at  the  Jlogth,                   M. 

10th. 

18th. 

seth.. 

i 

1 
Pol 

9.1 

.    94 

if 
9.5 

Pol 

9I0 

8.5 

7.9 

1  Ho 

rizontel  ParaUax, 

1&5 

16.9 

16.1 

Ho 

rizontal  ParaUas        15.9 

15.3 

14.5 

13.5 
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i: 

GREENWICH 

MKAN  TIATK 

JANUABT 

PEBBUART. 

1 

AMennon. 

fori 
Hour. 

Appuvnt 
Deeliiiation. 

V*r.of 
Dec. 
fori 
Hoar. 

Meridian 

1 

AMcntnom. 

fori 
Hour. 

Api>u>vDt         Dee. 
Hoar. 

Meridlaa 

•R 

Pawage 

^ 

P^^MI. 

^ 

Nwm. 

Noon. 

Noon. 

Noon. 

H 

1 

Nomi, 

iVS9MI. 

Noon.        '/ 

1 

foon. 

h    m     8 

8 

O       1       u 

h     m 

h     m     8 

8 

O       1       »     1 

h       . 

1 

15  13  17.48 

1.781 

-16  55  54.7 

6.83 

20  28.9 

1 

15  32    3.34 

1.196 

-18    2  53.8 

8.01 

18  45.5  { 

2 

15  14    0.06 

1.7«7 

16  58  37.7 

6.75 

20  25.6 

2 

15  32  31.74 

1.171 

18    4  26.3 

8.81 

18  42.1 

3 

15  14  42.30 

1758 

17    1  1H.6 

6.66 

20  22.4 

3 

15  32  59.56 

1.147 

18    5  56.5 

8.71 

18  38.6 

4 

15  15  24.19 

1.788 

17    3  57.3 

6.57 

20  19.2 

4 

15  33  26.79 

1.122 

18    7  24.3 

8.61 

18  35.1 

5 

15  16    5.73 

1.728 

17    6  33.9 

6*48 

20  15.9 

5 

15  33  53.41 

1.097 

18    8  49.6 

8*60 

18  31.6 

6 

15  16  46.90 

1.708 

17    9    8.4 

6.89 

20  12.7 

6 

15  34  19.43 

mni 

18  10  12.5 

8*40 

18  28.1 

7 

15  17  27.69 

l.«W 

17  11  40.7 

6.80 

20    9.5 

7 

15  34  44.83 

1.046 

18  11  33.0 

8.30 

18  24.5 

8 

15  18    8.10 

1.676 

17  14  10.8 

6.21 

20    6.2 

8 

15  35    9.61 

1.010 

18  12  51.0 

8.90 

18  21.0 

9 

15  18  48.12 

1.640 

17  16  38.7 

6.12 

20    2.9 

9 

15  35  33.77 

3.098 

18  14    6*6 

8.10 

18  17.5 

10 

15  19  27.73 

1.643 

17  19    4.4 

6.03 

19  59.6 

10 

15  35  57.29 

0.067 

18  15  19.7 

8^)0 

18  14.0 

11 

15  20    6.93 

1.63« 

17  21  27.9 

6.98 

19  56.3 

11 

15  36  20.17 

0.040 

1 
18  16  30.4 

2.80 

18  104 

Il2 

15  20  45.73 

1.606 

17  23  49.2 

6.84 

19  53.0 

12 

15  36  42.41 

0.918 

18  17  38.6 

2.70 

18    6.8 

13 

15  21  24.11 

1.590 

17  26    8.3 

6.75 

19  49.7 

13 

15  37    3.99 

0.886 

18  18  44.4 

2.60 

18    3.2 

!  1^ 

15  22    2.05 

1.672 

17  28  25.1 

6.66    19  46.4  1 

14 

15  37  24.91 

0.858 

18  19  47.7 

2.50 

17  59.6 

15 

15  22  39.55 

1.658 

17  30  39.6 

6.56 

19  43.1 

15 

15  37  45.16 

0.630 

18  20  48.6 

3.40 

17  56.0 

16 

15  23  16.61 

1.584 

17  32  51.9 

6.46 

19  39.7 

16 

15  38    4.74 

0.802 

18  21  47.0 

3.80 

17  52.4 

17 

15  23  53.22 

1.616 

17  35    1.9 

6.87 

19  36.4 

17 

15  38  23.65 

0.774 

18  22  42.9' 

3.28 

17  48.8  I 

18 

15  24  29.37 

1.496 

17  37    9.6 

6.27 

19  33.1 

18 

15  38  41.87 

0.746 

18  23  36.3 

9.18 

17  46.1 

19 

15  25    5.05 

1.477 

17  39  15.0 

6.18 

19  29.8 

19 

15  38  59.41 

0.716 

18  24  27.3 

2.07 

17  41.5 

*  20 

15  25  40.26 

1.467 

17  41  18.1 

6.08 

19  26.4 

20 

15  39  16.25 

0.687 

18  25  15.8 

1.07 

17  37.8 

21 

15  26  15.00 

1.487 

17  43  18.9 

4.99 

19  23.1 

21 

15  39  32.40 

0<^58 

18  26    1.8 

1.86 

17  34.2 

22 

15  26  49.24 

1.417 

17  45  17.4 

4.89 

19  10.7 

22 

15  39  47.84 

0.629 

18  26  45.3 

1.76 

17  30.5 

23 

15  27  22.99 

1.896 

17  47  13.6 

4.79 

19  16.3 

23 

15  40    2.57 

0.600 

18  27  26.3 

1.66 

17  26.8 

24 

15  27  56.24 

1.876 

17  49    7.5 

4.70 

19  12.9 

24 

15  40  16.59 

0.600 

18  28    4.9 

1.66 

17  23.1 

25 

15  28  28.99 

1.854 

17  50  59.0 

4*60 

19    9.5 

25 

15  40  29.89 

0*580 

18  28  41.0 

1*46 

17  194 

26 

15  29    1.22 

1832 

17  52  48.2 

4.60 

19    6.1 

26 

15  40  42.47 

0.500 

18  29  14.6 

1*36 

17  15^ 

27 

15  29  32.93 

1-810 

17  54  35.1 

4*40 

19    2.7 

27 

15  40  54.31 

0.478 

18  29  45.7 

1.24 

17  11.9 

28 

15  30    4.11 

1.288 

17  56  19.6 

4.80 

18  59.3 

28 

15  41     5.42 

0.447 

18  30  14.3 

1.14 

17    8.1 

29 

15  30  34.75 

1.266 

17  58    1.7 

4.20 

18  55.9 

29 

15  41  15.78 

0.416 

18  30  40.4 

1.08 

17    4.3 

30 

15  31    4.84 

1.242 

17  59  41.4 

4.11 

18  52.4 

30 

15  41  25.40 

0.886 

18  31    3.9 

0.08 

17    0.5 

31 

15  31  34.37 

1.219 

18     1  18.8 

4.01 

18  49.0 

31 

15  41  34.27 

0.854 

18  31  24.9 

0*89 

16  66.7 

32 

15  32    3.34 

1.196 

-18    2  53.8 

S.91 

18  45.5 

32 

15  41  42.39 

0*822 

-18  31  434 

0.72 

16  62.9 

Day  of  the  Month, 

l8t. 

11th. 

JilBt. 

3lBt. 

Day  of  the  Month, 

Ist. 

11th. 

)ll8t. 

3UI. 

Polar  Semidiam( 

jter 

•1 

15.5 

15*9 

16.3 

II 
16.7 

Polar  ScmidianK 

)ter 

16.8 

17.3 

1 

17. 

7 

IS.3 

Horizontal  Paral 

lax 

1.4 

1.5 

1.5 

1.5 

Horizontal  Paral 

lax 

1.5 

1.6 

1. 

6 

1.7 
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GREENWICH 

MEAN  TTME. 

MARCH. 

APRIL. 

^ 

AM^ldOD. 

y».of 
RJL 
fori 
lioor. 

pisKsa;, 

Var.ol 
Dee. 
fori 

Hour. 

Meridlaa 
Pawage. 

>? 

^KS?* 

Var.of 
K.A. 
fori 
Hoar. 

Dee£ISoii. 

VET.of 

Dee. 
fori 
Hour. 

Meridian 
Panage. 

s 

Noon. 

No<m. 

NOOH, 

No<m. 

i 

Noom, 

No9n. 

Noon. 

NooH. 

1 

h     m     B 
15  41  25.40 

8 
0.S86 

-18°  31     3.9 

a 
0*98 

h    m 
17    0.5 

1 

h     m     t 
15  40    4.16 

8 
0.508 

O        1         11 

-18  22  46.5 

M 

•9.91 

h     m 
14  57.1 

2 

15  41  34.27 

•.SM 

18  31  24.9 

0*89 

16  56.7 

2 

15  39  4§.57 

0.698 

18  21  52.2 

3.81 

14  52.9 

3 

15  41  42.39 

0>S33 

18  31  43.4 

0.79 

16  52.9 

3 

15  39  34.27 

0.669 

18  20  55.6 

9.40 

14  48.7 

4 

15  41  49.75 

•.990 

18  31  59.5 

0*69 

16  49.1 

4 

15  39  18.28 

0.680 

18  19  56.8 

9.60 

14  44.5 

6 

15  41  56.33 

0.3ft6 

18  32  13.1 

0*51 

16  45.3 

5 

15  39    1.61 

0.708 

18  18  55.8 

9.69 

14  40.3 

6 

15  42    2.15 

<hnB 

18  32  24.1 

0*41 

16  41.4 

6 

15  38  44.27 

0.786 

18  17  52.6 

9.68 

14  36.1 

7 

15  42    7.20 

0«1M 

18  32  32.6 

0*80 

16  37.6 

7 

15  38  26.27 

0.768 

18  16  47.3 

9.76 

14  31.8 

8 

15  42  11.48 

0-103 

18  32  38.7 

0.90 

16  33.8 

8 

15  38    7.62 

0.790 

18  15  39.9 

9.86 

14  27.6 

9 

15  42  14.98 

o-iao 

18  32  42.2 

-0*09 

16  29.9 

9 

15  37  48.34 

0.816 

18  14  30.4 

9.94 

14  23.3 

10 

15  42  17.71 

o^we 

18  32  43.2 

+0*01 

16  26.0 

10 

15  37  28.44 

0*849 

18  13  18.9 

8^)9 

14  19U) 

U 

15  42  19.66 

0.005 

18  32  4W 

0*19 

16  22.1 

11 

15  37    7.93 

0*867 

18  12    5.4 

8*10 

14  14.8 

12 

15  42  23.84 

0.08S 

18  32  37.7 

0*99 

16  18.1 

12 

15  36  46.82 

0*891 

18  10  49.9 

8.19 

14  10.5 

13 

15  42  21.25 

+0.001 

18  32  31.3 

0*89 

16  14.2 

13 

15  36  25.13 

0*916 

18    9  32.4 

8.97 

14    6.2 

14 

15  42  23.88 

-0.083 

18  32  22.3 

0*48 

16  10.2 

14 

15  36    2.88 

0*989 

18    8  13.0 

8.85 

14     1.9 

15 

15  42  19.73 

0.064 

18  32  10.8 

0*58 

16    6.3 

15 

15  35  40.07 

0*969 

18    6  51.8 

8.49 

13  57.6 

16 

15  42  17.81 

0.006 

18  31  56.9 

0.63 

16    2.3 

16 

15  35  16.72 

0*984 

18    5  28.8 

3.60 

13  53.3 

17 

15  42  15.12 

0*198 

18  31  40.6 

0.78 

15  58.3 

17 

15  34  52.85 

1*006 

18    4    4.0 

8.57 
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6.03 

4    7.5 

8 

15  40    0.98 

1.969 

18  53  16.8    6.98 

2  30.2 

9 

15  19  51.46 

1.476 

17  36  31.1 

6*08 

4    4.1 

9 

15  40  48.40 

1.968 

18  56    3.2    6.98 

2  27.1 

10 

1^  20  27.12 

1.496 

17  38  57.7 

6*18 

4    0.8 

10 

15  41  36.14 

1.996 

18  58  49.6 

6.94 

2  23.9 

11 

15  21    3.26 

1.516 

17  41  25.5 

6*18 

3  57.4 

11 

15  42  24.19 

3.009 

19    1  36.1 

6.94 

2  20.8 

12 

15  21  39.88 

1.585 

17  43  54.5 

6.33 

3  54.1 

12 

15  43  12.55 

9.021 

19    4  22.6    6.94 

2  17.7 

13 

15  22  16.96 

1.665 

17  46  24.7 

6.38 

3  50.8 

13 

15  44     1.21 

3.084 

19     7     9.0     6.98 

2  14.5  j 

14 

15  22  54.50 

1.674 

17  48  56.0 

6.88 

3  47.5 

14 

15  44  50.17 

3.046 

19    9  55.4    6.98 

2  11.4 

15 

15  23  32.50 

1.598 

17  51  28.4 

6.87 

3  44.2 

15 

15  45  39.42 

3.068 

19  12  41.8 

6.98 

2    8.3 

16 

15  24  10.95 

1.611 

17  54     1.7 

6.41 

3  40.9 

16 

15  46  28.96 

9.070 

19  15  28.0 

6.93 

2    5.2 

17 

15  24  49.85 

1.680 

17  56  36.1 

6.45 

3  37.6 

17 

15  47  18.79 

9.089 

19  18  14.0 

6.93 

2    2.1 

18 

15  25  29.19 

1.648 

17  59  11.4 

6*49 

3  34.4 

18 

15  48    8.90 

9.094 

19  21    0.0    6.91 

I  59.0 ; 

19 

15  26    8.96 

1.666 

18    1  47.6 

6*68 

3  31.1 

19 

15  48  59.29 

9.106 

19  23  45.81   6.90 

1  55.9 

20 

15  26  49.16 

1.684 

18    4  24.7 

6.57 

3  27.8 

20 

15  49  49.95 

9.116 

19  26  31.4    6.89 

1  52.8 

21 

15  27  29.79 

1*709 

18    7    2.6 

6.60 

3  24.6 

21 

15  50  40.87 

9.137 

19  29  16.7,   6.88 

1  49.7  1 

22 

15  28  10.85 

1.720 

18    9  41.3 

6*63 

3  21.3 

22 

15  51  32.05 

9.188 

19  32    1.6    6.86 

1  46.6; 

23 

15  28  52.33 

1.787 

18  12  20.7 

6:66 

3  18.1 

23 

15  52  23.49 

9.149 

19  34  46.2    6.85 

1  43.5  1 

24 

15  29  34.22 

1.784 

18  15    0.9 

6*69 

3  14.9 

24 

15  53  15.18 

9.169 

19  37  30.5;    6.83 

1  40.4 

25 

15  30  16.51 

1.771 

18  17  41.7 

6.71 

3  11.6 

25 

15  54    7.12 

9.169 

19  40  14.4    6.83 

1  37.4 

26 

15  30  59.21 

1.788 

18  20  23.2 

6.74 

3    8.4 

26 

15  54  59.30 

9.179 

19  42  57.8    6.80 

1  34.3 

27 

15  31  42.31 

1.804 

18  23    5.3 

6.76 

3    5.2 

27 

15  55  51.72 

9.189 

19  45  40.8    6.78 

1  31.3 

28 

15  32  25.80 

1.890 

18  25  48.0 

6-79 

3    2.0 

28 

15  56  44.37 

9.196 

19  48  23.3    6.76 

1  28.2 

29 

15  33    9.68 

1-886 

18  28  31.2 

6*81 

2  58.8 

29 

15  57  37.24 

9.307 

19  51    5.3    6.74 

1  25.2 

30 

15  33  53.94 

1.863 

18  31  14.8 

6*68 

2  55.6 

30 

15  58  30.33 

3*316 

19  53  46.8    6.79 

1  22.1 

31 

15  34  38.57 

1*867 

18  33  58.9 

6.85 

2  52.4 

31 

15  59  23.63 

9*335 

19  56  27.7    6.70 

1  19.1 

32 

15  35  23.57 

1*888 

-18  36  43.4 

6.87 

2  49.2 

32 

16    0  17.14 

9.984 

-19  59    8.0    6.67 

1  16U) 

Dttj  of  the  Month, 

Ist 

11th. 

%IbL 

3l8t. 

D«7  of  th«  Month, 

1st. 

11th. 

Slrt. 

Slat. 

Polar  Semidiamf 

jter 

fi 
16.6 

16.2 

u 
15.8 

II 
15.5 

Polar  Scinidiam< 

iter 

If 
15.5 

fi 
15.3 

isa 

I4I9J 

Horizontal  Paral 

lax 

1.5 

1.5 

1.5 

1.4 

Horizontal  Pi^ral 

lax 

1.4 

1.4 

1.4 

1.4 

JUPITER,    1864. 


2ad 


GREENWICH 

MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1 

A^ 

Var.of 
R.A. 
fori 

Hoar. 

Appuwt 
Deeliutttoo. 

Var.of 
Deo. 
fori 

Hour. 

M«ridlma 
Paasage. 

>; 

A«onuion. 

Var.of 
R.A. 
fori 
Hoar. 

DtcSSSm, 

VEr.of 
Dec. 
fori 

Hoar. 

Meridian 
PMMge. 

1^ 

JVmh. 

N09n, 

Noom, 

^4MH. 

S 

Npom. 

iVSNW. 

N90H. 

Noom. 

1 

h     m     8 
16     0  17.14 

s 
9-384 

O       1        M 

-19  59    8.0 

w 
«.6T 

h    m 
1  16.0 

I 

h    m     s 
16  28  10.00 

3.879 

-21  12  28".2 

u 
6.49 

h     m 
23  42.8 

2 

16    1  10.85 

3.943 

20    1  47.7 

6.64 

1  13.0 

2 

16  29    7.12 

3.880 

21  14  37.7 

6.87 

23  39.8 

3 

16    3    4.75 

9.360 

20    4  26.7 

6.61 

1     9.9 

3 

16  30    4.27 

3.881 

21  16  46.0 

6*89 

23  36.8 

4 

16    2  58.83 

3.367 

20    7    4.9 

6.68 

1    6.9 

4 

16  31    1.43 

3.889 

21  18  52.9 

6.37 

23  33.8 

5 

16    3  53.10 

S.96S 

20    9  42.5 

6.66 

1     3.9 

5 

16  31  58.60 

3.889 

21  20  58.5 

6-31 

23  30.9 

6 

16    4  47.54 

9.979 

20  12  19.3 

6.69 

1    0.9 

6 

16  32  55.77 

3-869 

21  23    2.7 

6.16 

23  27.9 

7 

16    5  42.15 

9.379 

20  14  55.4 

6-49 

0  57.8 

7 

16  33  52.93 

3.881 

21  25    5.5 

6-09 

23  24.9 

8 

16    6  36.92 

9.386 

20  17  30.6 

6.46 

0  54.8 

8 

16  34  50.08 

3.881 

21  27    6.9 

6-08 

23  21.9 

i  ^ 

16    7  31.85 

9.993 

20  20    5.1 

6.43 

0  51.8 

9 

16  35  47.22 

9.880 

21  29    6.9 

4.97 

23  18.9 

10 

16    8  26.94 

9.396 

20  22  38.7 

6-88 

0  48.8 

10 

16  36  44.34 

9.879 

21  31    5.5 

4.91 

23  16.0 

1 11 

16    9  22.17 

9.S04 

20  25  11.4 

6.84 

0  45.8 

11 

16  37  41.43 

9.878 

21  33    2.7 

4.86 

23  13.0 

i  ^^ 

16  10  17.55 

9.S10 

20  27  43.1 

6-81 

0  42.7 

12 

16  38  38.50 

9.877 

21  34  58.6 

4*80 

23  10.0 

!  13 

16  11  13.07 

9.S1G 

20  30  14.0 

6-97 

0  39.7 

13 

16  39  35.53 

9.876 

21  36  53.1 

4.74 

23    7.0 

1 1^ 

16  12    8.72 

9.891 

20  32  44.0 

6-38 

0  36.7 

14 

16  40  32.52 

9.878 

21  38  46.1 

4.68 

23    4.0 

15 

16  13    4.49 

9.896 

20  35  13.0 

6.19 

0  33.7 

15 

16  41  29.46 

9.871 

21  40  37.7 

4.63 

23    1.0 

16 

16  14    0.30 

9.881 

20  37  41.0 

6.16 

0  30.7 

16 

16  42  26.35 

9.860 

21  42  27.8 

4.66 

22  58.0 

'  17 

16  14  56.41 

9.886 

20  40    8.0 

6.11 

0  27.7 

17 

16  43  23.18 

9.867 

21  44  16.5 

4.6^ 

22  55.0 

1  18 

16  15  52.54 

9.841 

20  42  33.9 

6.06 

0  24.7 

18 

16  44  19.95 

9-804 

21  46    3.7 

4.48 

22  52.0 

'  19 

16  16  48.78 

9.846 

20  44  58.8 

6^)1 

0  21.7 

19 

16  45  16.64 

9.861 

21  47  49.3 

4.87 

22  49.0 

120 

16  17  45.12 

9.860 

20  47  22.6 

6.97 

0  18.7 

20 

16  46  13.26 

9.868 

21  49  33.5 

4.81 

22  46.1 

!  21 

16  18  41.56 

9.8*4 

20  49  45.3 

6.93 

0  15.7 

21 

16  47    9.80 

9.864 

21  51  16.2 

4.36 

22  43.1 

.22 

16  19  38.09 

9-857 

20  52    6.9 

6-88 

0  12.7 

22 

16  48    6.24 

9*860 

21  52  57.4 

4.19 

22  40.1 

23 

16  20  34.71 

9.861 

20  54  27.4 

6-88 

0    9.7 

23 

16  49    2.59 

9.846 

21  54  37.2 

4. 18 

22  37.1 

24 

16  21  31.40 

9.864 

20  56  46.7 

6.78 

0    6.7 

24 

16  49  58.84 

3.841 

21  56  15.5 

4.06 

22  34.1 

1  25 

16  22  28.17 

9.867 

20  59    4.9 

6.78 

0    3.7 

25 

16  50  54.98 

3.887 

21  67  52.3 

4.00 

22  31.1 

26 

16  23  25.01 

9.870 

21     1  21.8 

6.68 

i£    ^l 

26 

16  51  51.00 

3.883 

21  59  27.6 

8.94 

22  28.1 

27 

16  24  21.90 

9'a73 

21    3  37.5 

6.68 

23  54.8 

27 

16  52  46.91 

3.837 

22    1    1.3 

8.87 

22  25.1 

29 

16  25  18.86 

9.874 

21    5  52.0 

6.58 

23  51.8 

•28 

16  53  42.68 

3.831 

22    2  33.6 

8.81 

22  22.1 

J29 

16  26  15.86 

9-876 

21    8    5.3 

6.53 

23  48.8 

29 

16  54  38.31 

3.816 

22    4    4.4 

8.76 

22  19.0 

30 

16  27  12.91 

9.878 

21  10  17.4 

6.48 

23  45.8 

30 

16  55  33.79 

3.809 

22    5  33.7 

8.60 

22  16.0 

31 

16  28  10.00 

9.879 

21  12  28.2 

6.43 

23  42.8 

31 

16  56  29.12 

9.809 

22    7    1.4 

8.63 

22  13.0 

32 

16  29    7.12 

9.880 

-21  14  37.7 

6.87 

23  39.8 

32 

16  57  24.29 

9*996 

-22    8  27.6 

8.66 

22  10-0 

Dsf  of  the  Month, 

lit 

lltfa. 

Hilt 

Slit. 

Si^  of  Am  Month, 

lit. 

11th. 

AUt. 

31flt. 

Polar  SemidiBmc 

ster 

14*9 

14'.8 

« 
14 

.7 

M 

14.7 

Polar  SemidianM 

iter 

n 
14.7 

14.8 

US 

15.0 

Horiioiital  Paral 

lax 

1.4 

1.4 

1 

A 

1.4 

Horizontal  Paral 

lax 

1.4 

1.4 

1.4 

1.4 
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SATURN,    1864, 


4^REEKW1CH  MEAJJf  TIME* 

JANUARY, 

J-KBRUABY.                            1 

)S 

Var.of 
KJL. 
ibrl 

Uoar. 

fiiSf^. 

Vw.of 
Dec. 

Hour. 

Heri«i»i 

Pirrrpr 

4 

1 

Awsensko. 

Jforl 

Hour. 

AppanMit 

fori 
Bour. 

VcfUBM 

i 

19dm. 

No9m. 

iwOM. 

s^ 

^ 

Nam. 

Nmm. 

N00m 

iVm. 

^    m     s 

a 

0       1       0 

U 

h     m 

h     m     8 

■ 

0     t      n 

• 

k    m 

1 

13    8  10.42 

40.417 

*  4  37  32.6 

-1.97 

18  23.7 

t 

13  10  31.28 

-0.086 

-  4  42  38^ 

+Mi 

16  2^ 

2 

13    S  20.74 

0.4« 

4  88  18.7 

1.81 

18  20.0 

21 

13  10  20.51 

6.682 

4  42  10^ 

1.36 

16  90.0 

3 

13    a  30.69 

0.497 

4  89    2.4 

1.T7 

18  16.2 

a 

13  10  27.34 

0.699 

4  41  38.9 

l-ai 

U6  16.0 

4 

13    8  40.27 

0-Ml 

4  39  43.7 

1.6T 

18  12.4 

4. 

18  10  24.78 

0-115 

4  41     5^ 

1.4a|  V^l%XS\ 

5 

13    8  49.48 

0-«76 

4  40  22-7 

1.6T 

1^    8.6 

5l 

18  10  21.83 

0081 

4  40  29.8 

l.« 

\^  ft-1 

6 

13    8  08.32 

04fO 

4  40  59.3 

i-4T 

la    4.8 

6 

18  10  18.48 

0O48 

4  39  513 

1-66 

16  4.1 

7 

13    9    «.78 

0-146 

4  4153.5 

1.37 

1«    1.0 

7 

13  10  14.74 

0464 

4  39  11.5 

*.T8 

16   0.1 

8 

13    9  14.86 

O.MO 

4  42    5.2 

|.» 

17  57.2 

8 

13  10  10.G2 

0.160 

4  38  28.9 

1-ai 

1:5  56.1 

9 

13    9  22.56 

o-e^is 

4  42  34.5 

M7 

17  53.4 

9 

13  10   641 

0^196 

4  37  44.1 

1-W 

15  52.1 

n 

13    9  29.87 

0.t97 

4  43    M 

wn 

17  49.6 

10 

13  10    IM 

64iS 

4  36  57a 

9-QI 

1^4^ 

11 

13    9  S6.80 

0«M1 

4  43  25.9 

6.9T 

IT  45.8 

11 

13    9  55.95 

O^iSO 

4  36    74) 

>n 

15  44.^ 

19 

13    9  43.34 

0-M4 

4  43  47.9 

6.87 

17  41.9 

12 

13    9  50.3Q 

0-60 

4  35  16.5 

1-1^ 

^5  404 

13 

13    9  49.49 

0-M6 

4  44    7.5 

6.77 

17  38.1 

13 

13    9  44^98 

0««0 

4  34  22-9 

9.96 

15  36J0 

14 

13    9  66.24 

0>9§1 

4  44  24.7 

«-66 

17  34.2 

14 

13    9  37.89 

0«4 

4  33  27.;^ 

2.66 

15  324) 

15 

13  10    0460 

04W 

4  44  39.4 

6-66 

17  30.4 

15 

13    9  31.13 

0.«9 

4  38  294 

9.46 

15  27^ 

16 

13  10    ^.57 

O-tM 

4  44  51.7 

6-46 

17  26.5 

16 

13    9  24.01 

6.804 

4  H  29.6 

3.9 

15  23^ 

17 

13  10  10.15 

o*m 

4  45    1.6 

6-86 

17  22.7 

17 

13    9  16.54 

OOiO 

4  30  27.8 

Mft 

15  19^ 

IS 

13  10  14.34 

0*166 

4  45    9.0 

6-96 

17  18.8 

18 

IS    9    8.72 

0088 

4  29  240) 

3.I6 

15  15^ 

19 

13  10  18.13 

O'lOO 

4  45  14.0 

0-M 

17  14.9 

19 

13    9    0.55 

04868 

4  28  18^ 

%'T» 

15  11.6 

90 

13  10  21.53 

0>163 

4  46  16.6 

-6-06 

IT  Hi) 

20 

18    8  52.04 

0469 

4  27  10«5 

^9 

15    7* 

21 

13  10  24.83 

o.in 

4  45  16-7 

40-06 

IT    7d 

21 

18    8  43.18 

o-m6 

4  26    0.9 

•^'H 

15    3* 

22 

13  10  27,13 

0.100 

4  45  14.4 

0-16 

IT    8.2 

22 

18    8  93.98 

Oi^aoo 

4  24  49.4 

#-69 

U  50U 

23 

13  10  29.33 

0<O64 

4  45    9.7 

0.36 

16  59.3 

23 

18    8  24.45 

0«464 

4  23  36.1 

f.69 

14  55^ 

24 

13  10  31,14 

0*668 

4  45    2-5 

6-86 

16  55.4 

24 

13    8  14.60 

0-417 

4  22  214) 

j-n 

14  51J2 

25 

13  10  32^ 

0.061 

4  44  52-9 

6.46 

16  51.5 

25 

13    8    4.43 

0>480 

4  21    4.1 

6.« 

14  47J 

26 

13  10  33,58 

<r.oi4 

4  44  40.9 

6-66 

16  €rs 

26 

13    7  53.04 

0048 

4  19  45.4 

«W 

14  4SU) 

27 

13  10  34.20 

+0-017 

4  44  26.5 

6*66 

16  43.7 

27 

13    7  43.U 

(U466 

4  18  S^jO 

8.|8 

14  38.9 

2^ 

13  10  84.41 

0-000 

4  44    9.7 

6*76 

16  39u8 

28 

13    7  32.03 

(M69 

4  17    34) 

6-4« 

14  34^ 

29 

13  10  34.22 

-0-016 

4  43  50.5 

0-86 

16  35.8 

29 

13    7  204S2 

01.461 

4  15  39.4 

>.« 

14  30.7 

90 

13  10  33.64 

OKN» 

4  43  28.9 

6-96 

16  31.9 

30 

13    7    8.92 

0.4M 

4  14  14-2 

••« 

14  S&5 

91 

13  10  «2^ 

0-049 

4  43    5.0 

l-» 

16  27.9 

31 

tS    6  56.^ 

OiflDO 

4  12  474 

•.6« 

14  2M 

82 

13  10  ^1.28 

-0-066 

-4  42  38.7'-*4.M 

16  23.9 

32 

19    6  44.65 

-0.6J7 

-  4  11  19.i 

48.71  14  18.3  II 

B>jof  tiwllontl^ 

1st. 

lltk. 

Mat 

9Ht. 

Biijofthalfoiitki, 

. 

l8t. 

llOv 

»Ui. 

8.0* 

Polar  Semidiame 

ter 

N 

8.1 

8.2 

els 

u 
8.5 

Pqlar  Soipidiamc 

Iter 

8'.5 

8.7 

N 

8.8 

Horizontal  PanU 

lax 

0.9 

^9 

0J9 

0.9 

9orizqQt»l  TaK%\] 

lax 

0.9 

0.9 

141 

l-o. 

r 
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2  47.2 

^ 

12  50  37.67 

0*580 

2  49    9.1 

4*81 

4  36.2 

25 

13    0    5.42 

0*915 

3  54  41.0 

6*10 

2  43.6 

26 

12  50  51.05 

0*601 

2  50  53.4 

4*88 

4  32.5 

26 

13    0  27.48 

0*928 

3  57    7.8 

6*14 

1 
2  40.1 

27 

28 

12  51    6.53 

0.614 

2  52  39.4 

4*45 

4  28.8 

27 

13    0  49.74 

0*981 

3  59  35.51   6*17 

2  36.5  1 

12  51  21.41 

0*026 

2  54  27.1 

4*52 

4  25.1 

28 

13    1  12.19 

0*989 

4    2    4.2,   6.21 

2  32.9 

29 

12  51  36458 

0*688 

2  56  16.5 

4*69 

4  21.4 

29 

13    I  34.83 

0*047 

4    4  33.8,   6*25 

2  29.4 

30 

12  51  52.04 

0*650 

2  58    7.6 

4.66 

4  17.7 

30 

13    1  57.66 

0*965 

4    7    4.3    6*29 

2  25.8 

31 

12  52    7.79 

0*662 

3    0    0.4 

4*78 

4  14.0 

31 

13    2  20.68 

0*968 

4    9  35.7,   6.88 

2  22.3 

32 

12  52  23.83 

4^674 

-3    1  54.8 

-4*80 

4  10.4 

32 

13    2  43.88 

+0*970 

-  4   12     8.0-6*86 

2  18.7 

Bv  of  the  Month, 

iBt. 

11th. 

Alet. 

3l8t. 

Day  of  tfa«  Month, 

l8t. 

11th. 

AlBt. 

3Ut. 

Polar  SemidiantM 

3ter 

a.2 

« 

84) 

II 
7 

.9 

7.8 

Polar  Semidiam* 

5ter 

II 

7*8 

II 
7.7 

7.6 

II 
7.5 

HorizoDtal  Paral 

lax 

0.9 

0.9 

0 

.9 

04J 

Horizontal  Paral 

lax 

0.9 

0.8 

0.8 

0.8  1 
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SATURN^    18^4. 


GUKENWICH  MEAN  TIMK. 


SEPTEMBER. 


ocT^ciraE. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


96 
27 

28 
29 


31 

32 


App&rQQt 


No&m. 


Vftr.of 

for  i 
Hoar. 


JVIvdM. 


13 

3    7.25 

13 

3  39.80 

13 

3  54.5SI 

13 

4  18.40 

13 

4  42.43 

13 

5    6.62 

13 

5  30.96 

13 

5  S5.45 

13 

6  20.08 

13 

6  44.85 

13    2  43.88 -Hx.9to 

0*978 

•.9#3 
0*M8 


Y.005 
^011 

1.03S 
1^»» 


7    9.76|    l^t 

7  34.80    i.(»46 

7  69.97    j.o*t 

1.0W 


1-063 
1*007 

i.(fri 

1*070 
1*060 

1*080 

M 

l*( 

MKn* 

1*101 

1*104 
1*197 
1*110 
1*118 
1*116 


13 
13 
13 
13    8  85.27 

13  8  50.69 
13  9  16.23 
13  9  41.1 
13  10  7.66 
13  10  83.54 

13  10  59.52 
13  11  25.60 
13  11  51.78 
13  12  18.06 
13  12  44.43 

13  13  10.89 
13  13  37.43 
13  14  4.04 
13  14  30.73 
13  14  57.49 

13  15  «4.:^2 
13  15  51.21 


It  IrtttOft. 


I>mJ 


fori 
Hoar. 


No9m. 


12  8.0 
14  41.1 
17  14.9 
19  49.5 
22  24.9 

25  1.0 
27  37.7 

ao  15.0 

82  53.0 
85  81.7 

88  10.9 
40  50.6 
43  30.8 
46  11^ 
48  52.7 

54  34.4 
54  }6^ 
S6  59.0 
59  41.9 
2  25.1 


5  5  8;6 
5  7  52.4 
5  10  36^ 
5  13  20^8 
5  16    5^4 

5  18  50.2 
5  21  35.1 
5  24  20.2 
5  27  5.4 
5  29  50.7 


1*119     5  82  36^ 
+i*W%-  5  85  21.4 


Notm. 


0*40 
0«4S 
0^6 
0^9 

6^53 
0.64 
0«67 
0<00 
••03 


0*09 
0*71 
0«7S 

0.79 
0-76 
0.78 
0*79 
0««1 

0463 
0.88 
0.64 
0«66 
0*80 

0.8T 
6«88 

0489 


o.«^ 

-0.8^ 


ttoidiaa 


h  to 
2  ld.7 
2  15.2 
2  11.7 
2  8.1 
2    4^ 

2  1.1 
1  57.6 
I  54.0 
1  50.5 
I  47.0 

1  43.5 
1  40.0 
1  36.4 
1  32.9 
1  29.4 

1  25.9 
1  22.4 
1  18.9 
1  15.4 
1  11.9 

I     M 

1  4.9 
1  1.4 
0  57.9 
0  54*4 

0  5d.9 
0  47.4 
0  43.9 
0  40.4 
0  36«9 

0  33^ 
0  29.9 


Apppnat 
mght 


Tut.  of 
ft.A, 

Hoar. 


Nitm, 


h  to 
13  15  24.32 
13  15  51.21 
13  16  18.16 
13  16  45.16 
13  17  12.20 

13  17  39.29 
13  18  6.42 
13  18  33.59 
13  19  0.79 
13  19  28.02 

13  19  56.27 
13  20  22.54 
13  20  49.88 
13  21  17.13 
13  21  44.48 

13  22  11.74 

13  22  39.05 
13  23  6.36 
13  23  33.66 
13  24    0.95 

13  24  28.23 
13  24  55.49 
13  25  22.73 
13  25  40.94 
13  26  17.12 

13  26  44.27 
13  27  11.38 
13  27  38.45 
13  28  5.47 
13  28  32.43 

13  28  59.33 


N^bm. 


+M1» 
M9* 
1*B4 
M90 

Mae 

1*100 
l.fSI 

i.no 

t*f»4 

MOO 

i.fio 
I.rt7 

M87 
1*^ 
M88 

1. 

1*108 

1*188 

MOT 

MOT 

l.fOO 
M!06 
UiM 
M80 
Mtt 

MOO 
M40 
l.ftT 
1*HB 
Mi3 

l.HO 


AfNMHlt  ]>ec. 

StoliBttoa.    I  bx  1 

I  Hoar. 


5  82  36.0- 
5  35  214 
5  88    6.8 
5  40  52.2 
5  43  87.5, 


5  4$  22.^'  «.88 

5  49    7.d  0^ 

5  51  52.8  0.87 

5  54  37.7  0^ 

5  §7  22.4!  •^ 


•«o 

0.84 


6  2    6.8 

6  2  51.0 

6  6  85.» 

6  8  18.7 

6  n  2.1 

6  13  45.1 
6  1«  27.8 
6  )f  10.1 
6  2t  52.0 
6  24  83.5- 

6  27  US' 
6  29  55.2 
6  82  85.8 
6  35  14.8 
6  97  53«8 

6  40  8242 
6  43  104) 
6  45  47.2 
6  48  23^ 
6  50  59«7 


4.M 


Om»1 
4^48 


6  68  84.8    0.45 
13  29  26.17+i.m- 656    9.1  -o-i* 


<^1&0 
0  12^ 
0    94)! 
0    5^1 
\iJ& 

23  65.1 
28  51.6 
23  4801! 
23  44.7 
23  41JI 


3t.7 
34i9 
3M 
27.3 
9JidVt2M 


o^s^  23 

0.77  23 
4.16  23 
4^4  23! 


O^Tdt^ 
23 
0^23 
0^  28 
o^f  28 


204 

16.8 

18a 

M 

64 


2S  2^ 
22  594 
22  56.0 
22  52L5 
22  49iO 

22  4S^ 
22  42.0 


DayofdielfdiBtli, 


Ist. 


Polar  Senadianldt^         7.5 
Horizontal  ParaUax         0.8 


llth. 

•1Mb 

74 

M 

7.4 

0.8 

0.8 

9Ufk 


DkgrorttMlfMith, 


tst. 


7.3 

0.8 


Polar  Somtdianoter         7.3 
Horizontal  PartUix         0.8 


llth* 


7.3 


T*8 


Slrt. 
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GREENWICH 

MEAN  TIME. 

NOVEBIBER. 

* 

i 

DECEMBER. 

!    . 

AioaiMton. 

Tar.  of 

fori 
Hour. 

Deeiination. 

VAr.of 
Dec. 
fori 
Hour. 

Meridian 

PaaM«8. 

1 

Aaoenaion. 

Tar.  of 
R.A. 
fori 
Hour. 

Dee^SSon. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
PaaaagB. 

,1 

1 

«^ 

Noon. 

Noom. 

Noon. 

t 

So<m. 

Noo%, 

Noon. 

Noon. 

H 

-6.03 

h     m     8 
13  29  26.17 

8 

+1.117 

O      1       u 

-  6  56    9.1 

u 
-6.41 

h    m 
22  42.0 

1 

h     m     8 
13  42    0.21 

8 
+0.960 

O        t         II 

-8    5  38.5 

h     m 
20  56.5 

3 

13  29  52.94 

MU 

6  58  42.7 

6.]I8 

22  38.5 

2 

13  42  22.91 

0.941 

8    7  38J2 

4.96 

20  52.9 

3 

13  30  19.64 

Mil 

7    1  15.5 

6.SA 

22  35.0 

3 

13  42  45.40 

0.983 

8    9  36.4 

4.89 

20  49.4 

4 

13  30  46.26 

H08 

7    3  47,5 

6*63 

22  31.5 

4 

13  43    7.68 

0.934 

8  11  33.1 

4.83 

20  45.8 

5 

13  31  J2.80 

M04 

7    6  18.7 

6.38 

22  28.1 

5 

13  43  29.75 

0.916 

8  13  28.2 

4.76 

20  42.3 

6 

13  31  39.25 

1*100 

7    8  49.0 

6.34 

22  24.6 

6 

13  43  51.60 

0.906 

8  15  21.8 

4.70 

20  38.7 

7 

13  32    5.61 

1.0M 

7  11  18.4 

6.31 

22  21.1 

7 

13  44  13.22 

0.896 

8  17  13.8 

4*64 

20  35.1 

8 

13  32  31.87 

1*093 

7  13  46.9 

6*17 

22  17.6 

8 

13  44  34.61 

0.866 

8  19    4.3 

4.57 

20  31.6 

9 

13  32  53.04 

1.068 

7  16  14.4 

6*13 

22  14.1 

9 

13  44  55.77 

o.8n 

8  20  53.2 

4.50 

20  28.0 

10 

13  33  24.11 

1.064 

7  18  41.0 

6.09 

22  10.6 

10 

13  45  16.69 

0-867 

8  22  40.4 

4.43 

20  24.4 

11 

13  33  50.07 

1.079 

7  21    6.6 

6.06 

22    7.1 

11 

13  45  37.37 

0.867 

8  24  26.0 

4.36 

20  20.8 

12 

13  34  15.92 

i^ns 

7  23  31.3 

6.01 

22    3.6 

12 

13  45  57.81 

0.846 

8  26    9.9 

4.39 

20  17.2 

13 

13  34  41.65 

1.070 

7  25  55.0 

6.97 

22    0.1 

13 

13  46  18.00 

0*836 

8  27  52.1 

4*33 

20  13.6 

14 

13  35    7.26 

l*W& 

7  28  17.6 

6.9-2 

21  56.6 

14 

13  46  37.94 

0*835 

8  29  32.6 

4.15 

20  10.0 

15 

13  35  32.75 

mwo 

7  30  39.1 

6.87 

21  53.1 

15 

13  46  57.62 

0.816 

8  31  11.4 

4.08 

20    64 

16 

13  35  58.11 

LOM 

7  32  59.5 

6*83 

21  49.6 

16 

13  47  17.04 

0.804 

8  32  48.5 

4.01 

20    2.8 

17 

13  36  23.34 

1.049 

7  35  18.8 

6.78 

21  46.1 

17 

13  47  36.20 

0.793 

8  34  23.8 

8.93 

19  59.2 

Id 

13  36  48.44 

1.04S 

7  37  37.0 

6.78 

21  42.6 

18 

13  47  55.09 

0.781 

8  35  57.3 

3.86 

19  55.6 

19 

13  37  13.39 

1.067 

7  39  54.0 

6.68 

21  39.0 

19 

13  48  13.71 

0-770 

8  37  29.1 

3.79 

19  51.9 

2J 

13  37  38.20 

1.031 

7  42    9.8 

6.68 

21  35.5 

20 

13  48  32.05 

0.758 

8  38  59.1 

8.71 

19  48.3 

21 

13  38    2.86 

i^m 

7  44  24.4 

6*68 

21  32.0 

21 

13  48  50.11 

0.746 

8  40  27.2 

8*63 

19  44.7 

22 

13  38  87.37 

1.018 

7  46  37.7 

6'SS 

21  28.4 

22 

13  49    7.88 

0.784 

8  41  53.4 

3.55 

19  41.0 

23 

13  38  51.72 

1*011 

7  48  49.8 

6.46 

21  24.9 

23 

13  49  25.35 

0.793 

8  43  17.8 

8*48 

19  37.4 

24 

13  39  15.90 

1.004 

7  51     0.6 

6.43 

21  21.3 

24 

13  49  42.52 

0.709 

8  44  4a.3 

8*40 

19  33.7 

25 

1 

13  39  39.92 

0.907 

7  53  10.1 

6.37 

21  17.8 

25 

13  49  59.40 

0.697 

8  46    0.9 

8.33 

19  30.1 

26 

13  40    3.77 

0.990 

7  55  18.3 

6.31 

21  14.3 

26 

13  50  15.98 

0.684 

8  47  19.6 

3.94 

19  26.4 

27 

13  40  27.44 

0*983 

7  57  25.1 

6.36 

21  10.7 

27 

13  50  32.25 

0*971 

8  48  36.3 

8*16 

19  22.7 

2S 

13  40  50.92 

0.914 

7  59  30.5 

6.30 

21     7.2 

28 

13  50  48.20 

0.658 

8  49  51.1 

3*08 

19  19.1 

23 

13  41  14.21 

0.966 

8    1  34.6 

6.14 

21     3.6 

29 

13  51     3.83 

0.645 

8  51     3.9 

3.99 

19  15.4 

30 

13  41  37.31 

0.968 

8    3  37.3 

6*08 

21    0.1 

30 

13  51  19.14 

0.631 

8  52  14.7 

3.91 

19  11.7 

1 
31 

13  42    0.21 

0.960 

8    5  38.5 

6.03 

20  56.5 

31 

13  51  34.13 

0.618 

8  53  23.5 

3.83 

19    8.0 

32 

13  42  22.91 

+0.941 

-  8    7  38.2 

-4.96 

20  52.9 

32 

13  51  48.79 

+0.604 

-  8  54  30.3 

-a.74 

19    4.3 

(  

DV  of  tb»  Month, 

l8t. 

llth. 

lilsi. 

3l8t. 

Day  of  the  Month, 

Ist. 

llth. 

»l8t. 

3l8t. 

Polar  Semidiamc 

iter 

n 
7.3 

N 

7.4 

7.4 

If 
7.5 

Polar  Semidiamc 

iter 

I( 
7.5 

ir 

7.6 

7.7 

N 

7.8 

Horizoatal  Parol 

i 

lax 

0.8 

0^ 

0.8 

0.8 

Horizontal  Paral 

lax 

0.8 

0.8 

0.8 

0.9 

31 


242     SUN'S    COORDINATES^    1864. 


Oreenwioh                 yr 
Mean  Noonu               -^» 

Y. 

Z. 

Greenwich 
HeanNooD. 

X. 

Y. 

Z. 

Jan.  1 

d 
1 

+.1775498 

—.8871504 

—.3849198 

Mar.  1 

d 
61 

+.9887363 

—5929482 

—.1271048 

2 

2 

.1947293 

.884119S 

.3836043 

2 

62 

.9444246 

i2779139 

.1505812 

3 

3 

J2lld4g6 

.8806131 

.3821691 

3 

63 

.9496263 

Ji687937 

.1140202 

4 

4 

.2289051 

.8772314 

.3806144 

4 

64 

.9549398 

iW175925 

.1074240 

5 

5 

.2458903 

.8733756 

.3789406 

5 

65 

.9597634 

.2323149 

.10G7060 

6 

6 

-h.2627999 

—.8692467 

^.3771483 

6 

66 

+.9642966 

—5169657 

—3941353 

7 

7 

.2796283 

.8648458 

.3762382 

7 

67 

.9685349 

5015501 

.0674470 

^ 

8 

smmi 

.8601740 

.3732108 

8 

68 

.9724799 

.1860732 

38C7321 

9 

9 

.313J195 

.8552328 

.3710667 

9 

69 

.9761297 

.1705400 

.0739928 

10 

10 

.32{)5709 

.8500240 

.3688066 

10 

70 

.9T948S5 

.1549554 

.0672313 

U 

11 

+.8463188 

-.8445498 

-.3664314 

11 

71 

+.9825406 

—.1393246 

—.0604499 

12 

12 

.3623575 

.8388120 

.3639419 

12 

72 

.9853010 

.1236525 

i)5366€7 

13 

13 

.3785817 

.8328127 

.3613390 

13 

73 

.9677635 

J079439 

.0468357 

14 

14 

.3946864 

.8265540 

.3586237 

14 

74 

jmy92&i 

,0922039 

.0400072 

15 

15 

.4106658 

.8200382 

,3557971 

15 

75 

.9917946 

.0764377 

.0331673 

16 

16 

+.4265181 

-.8132677 

^.3528602 

16 

76 

+.9933630 

-.0606503 

-J0263180 

17 

17 

.4422354 

.8062451 

.3498140 

17 

77 

.9946336 

.0448466 

3194614 

18 

18 

.4578142 

.7989728 

.3466595 

18 

78 

.9956067 

.0290310 

3125994 

19 

19 

.4732498 

.7914533 

.3433977 

19 

79 

.9062827 

—.0132079 

-.0057341  i 

20 

20 

.4885376 

.7836892 

.3400297 

20 

80 

.9966619 

+.0026182 

+3011326 

1 

21 

21 

+.5036734 

—.7756832 

—.3365566 

21 

81 

+  9967447 

+.0184429 

+.0079987  ' 

22 

22 

.5186530 

.7674379 

.3329796 

22 

82 

.9S65318 

.0342617 

.0148625 

23 

23 

.5334722 

.7589559 

.3293000 

23 

83 

.9960S22 

.05007C2 

.0217220 

24 

24 

.5481265 

.7502401 

-3255187 

24 

84 

i>952179 

.0658638 

3285751  , 

25 

f& 

.5626115 

,7412931 

J3216368 

25 

85 

.9941188 

.0816383 

3354200  > 

26 

26 

+.5760232 

—.7321173 

^.8176654 

26 

86 

+i»27250 

+.0973894 

+.0422548  I 

27 

27 

.5910576 

.7227151 

3135757 

27 

87 

.9910371 

J131127 

3490775  ! 

2d 

28 

.6i>50104 

.7130893 

.3093990 

28 

88 

.9890577 

.1288036 

3558863  1 

29 

29 

.618777b 

.7032428 

3051264 

29 

89 

.9867812 

.1444677 

.0626791  i 

30 

30 

.6323548 

.6031782 

3007590 

30 

90 

.9842140 

.1600706 

3694537  . 

31 

31 

+.6457382 

—.6828084 

— J2962982 

31 

91 

+.9613547 

+.1756373 

+3762088 

Feb.  1 

32 

.658:)233 

.6724064 

.2917453 

Apr.  1 

92 

.9782041 

.1911635 

.0829407  . 

2 

33 

.6719056 

.6617054 

i»71016 

2 

93 

.9747638 

5C66145 

.0896490  ' 

3 

34 

.6846809 

.6507985 

J2823686 

3 

94 

.971(032 

.2220155 

3Si63312 

4 

35 

.697^^51 

.6396890 

iW75479 

4 

95 

.9670150 

5373517 

a029653  , 

5 

36 

+.7095940 

-.6233805 

— iJ726410 

5 

96 

+.9627100 

+5526183 

+.1096087 

6 

37 

^    .7217235 

.6168768 

ii676494 

6 

97 

.9581196 

5678106 

.1161997 

7 

38 

.r336294 

.6051816 

J)625749 

7 

98 

i)532454 

5829237 

a227564 

8 

39 

.7453378 

.5932J)88 

.2574192 

8 

99 

i)480893 

5979528 

.1292766 

9 

40 

.7567552 

.5812324 

J2521840 

9 

lOO 

.9426533 

.3128932 

.1357582  . 

10 

41 

+.7679682 

—.5689867 

— JM68711 

10 

101 

+.9360308 

+.3277403 

+.1421994  , 

U 

42 

.7780435 

.5565659 

.2414823 

11 

102 

.9309403 

3424899 

.1485083 

12 

43 

.7896777 

.5439742 

i2960196 

12 

103 

.9246861 

.3571376 

.1549531 

13 

44 

.8001675 

.5312157 

.2304847 

13 

104 

i>181521 

3716793 

.1612619 

14 

45 

.8104103 

.5182948 

.2248794 

14 

105 

^113496 

3861106 

J675231 

15 

46 

+.8204032 

—.5052159 

—J21 92055 

15 

106 

+.9042817 

+.4004281 

+.1737349 

16 

47 

.8301438 

.49198a5 

J^l  34648 

16 

107 

.8969505 

.4146271 

J796955 

17 

48 

.83962.93 

.4786018 

.2076593 

17 

108 

.8803586 

.4287040 

J860033 

18 

49 

.8488574 

.4650750 

.2017909 

18 

109 

.8815085 

.4426550 

J9205G6 

19 

50 

.8578259 

.4514074 

.1958612 

19 

110 

.8734028 

.4564766 

.1960539 

20 

51 

+.8665328 

—.4376031 

—.1898720 

20 

111 

+.8650442 

+^701654 

+5039936 

21 

52 

.8749754 

.4236661 

.1838251 

21 

112 

.8564354 

.4837178 

5096742  , 

22 

53 

.8831519 

.4096007 

.1777223 

22 

113 

,8475780 

.4971305 

5156944  , 

23 

54 

.8910604 

.3954110 

.1715654 

23 

114 

.a3847r3 

.5104000 

5214525  1 

24 

55 

.8986987 

.3811009 

.1653561 

24 

115 

.8291333 

.5235226^ 

5271466 

25 

56 

+.906<J647 

-.3666746 

—.1590963 

25 

116 

+.8195493 

+5364947 

+5327757 

26 

57 

,9131562 

.3521362 

,1527879 

26 

117 

.8097278 

5493127 

.2383376 

27 

58 

.9199712 

.3374901 

:i464326 

27 

118 

.7996714 

5619738 

5438310 

28 

59 

.9265076 

.3227405 

.1400323 

28 

119 

.7893830 

5744725 

5492544 

29 

60 

.9327633 

.3078918 

.1335891 

29 

;2o 

.7788655 

5868069 

5546061 

30 

61 

+.9387363 

-.2929482 

—.1271048 

30 

121 

+.7681216 

+5989727 

+5596845 

31 

62 

+.9444246 

-iJ779139 

—.1205812 

31 

_122 

+.7571544 

+.6109662 

+5650879  ; 
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Orenwieh 
VmaVwm, 

X. 

Y. 

Z. 

OrMDwich 
Mean  Noon. 

X. 

Y. 

4 

z. 

Maj   1 

d 
192 

4-.7571544 

+.6109663 

+2650879 

J^y  1 

d 
183 

—.1734712 

+.9191273 

+.3987833 

2 

123 

.7459671 

.6227837 

2702149 

2 

184 

.1901216 

.9163564 

.3975804 

3 

124 

.7345630 

.6344218 

.2752639 

3 

185 

i«)6718y 

.9133263 

.  .3962650 

4 

125 

.7229456 

.6458770 

.2802334 

4 

186 

2232581 

.9100377 

.3948375 

5 

126 

.7111186 

.6571456 

2851218 

5 

187 

2397341 

i)C64913 

.3932984 

6 

127 

-♦-.6990857 

+.6682242 

+,2899275 

6 

188 

—2561418 

+.9026881 

+.3916482 

7 

128 

.6868509 

.6791094 

.2946493 

7 

189 

.2724761 

.89862JM 

.3898875 

8 

129 

.6744179 

.6897982 

2992861 

8 

190 

2887323 

.8943166 

.3880167 

9 

130 

.6617906 

.7002875 

.3038365 

9 

191 

.3049057 

.8897513 

.3860364 

10 

131 

.6489732 

.7105743 

.3062992 

10 

192 

.3209918 

.8849351 

.3839474 

11 

132 

-H.6359699 

+.7206558 

+.3126729 

11 

193 

—.3369860 

+.8798697 

+.3817503 

12 

133 

.6227851 

.7305293 

.3169565 

12 

194 

.3528839 

.8745570 

.3794458  1 

13 

134 

.6094238 

.7401923 

.3211490 

13 

195 

.3686809 

.8689987 

.3770348 

14 

135 

.5958871 

.7496423 

.3252493 

14 

196 

\3843726 

.8631965 

.3745180 

15 

136 

.5821823 

.7388772 

.3202565 

16 

197 

.3999549 

.8571523 

.3718962 

16 

137 

+.5683128 

+.7678949 

+.3331696 

16 

198 

—.4154241 

+.8508680 

+.3691703 

ir 

138 

.5542897 

.7766931 

.3369876 

17 

199 

.4307762 

.8443454 

.3663410 

18 

139 

.5400960 

.7852698 

.3407095 

18 

200 

.4460071 

.8375862 

.3634088 

19 

140 

.5257566 

.7936232 

.3443345 

19 

201 

.4611128 

.8305922 

.3603745 

SO 

141 

i>112683 

.8017514 

.3478617 

20 

202 

.4760891 

.6233653 

.3572391 

SI 

142 

■^-.4966352 

+.8096522 

+.3512901 

21 

203 

—  4909321 

+.6159073 

+.3540032 

22 

143 

.4818612 

.8173236 

.3546188 

22 

204 

.5056379 

.8082198 

.3506675 

2S 

144 

.4669503 

.8247637 

.3578471 

23 

205 

.5202024 

.8003048 

.3472329 

d4 

145 

.4519066 

.8319705 

.3609741 

24 

206 

5346215 

.7921641 

.3437003 

25 

146 

.4367341 

.8389421 

.9639990 

25 

207 

.5488911 

.7837994 

.3400705 

26 

147 

+.4214368 

+.8456766 

+.3869210 

26 

206 

—.5630070 

+.7752126 

+.3363444 

27 

148 

.4060188 

.8521721 

.3697391 

27 

209 

.5769650 

.7664057 

.3325228 

28 

149 

.3904842 

.8584266 

.3724525 

28 

210 

.5907611 

.7573809 

.3266C67 

29 

150 

.3748370 

.8644381 

.3750604 

29 

211 

.6043913 

.7481406 

.3245971 

30 

151 

.3590815 

.8702045 

.3775619 

30 

212 

.6178513 

.7386873 

.3204950 

31 

152 

+.3432224 

+.eP757^ 

+.3799661 

31 

213 

—.6311365 

+.7290235 

+.3163016 

June  1 

153 

.3872646 

iJ809947 

.3822421 

Aug.  1 

214 

.6442425 

.7191518 

.3120182 

2 

154 

.3112129 

.8860149 

.3844193 

2 

215 

.6571650 

.7090749 

.3076460 

3 

155 

J2950730 

.8907831 

.8864872 

3 

216 

.6699002 

.6987957 

.3031862 

4 

156 

2788467 

,8952979 

.3884454 

4 

217 

.6624441 

.6883174 

2986401 

5 

157 

+.2625419 

+.8995579 

+.3902932 

5 

218 

— je947929 

+.6776430 

+.2940092 

6 

158 

.2461625 

.9035619 

.3920299 

6 

219 

.7069430 

.6667758 

2892948 

7 

159 

5297135 

,9073089 

.3936551 

7 

220 

.7188909 

.6557192 

2844984 

8 

160 

iJ132000 

.9107980 

.3951685 

8 

221 

.7306331 

.6444767 

2796213 

9 

161 

.1966272 

.9140284 

.3065698 

9 

222 

.7421662 

.6330516 

2746649 

10 

162 

+.1800001 

+.9169993 

+.3978586 

10 

223 

— .75348fn 

+.6214475 

+.2696307  1 

11 

163 

.1633236 

.9197102 

.3990349 

11 

224 

.7645924 

.6096678 

2645204 

12 

164 

.1466026 

.9221608 

.4000986 

12 

225 

.7754705 

.5977159 

2593354 

13 

165 

.1298418 

.9243509 

.4010494 

13 

226 

.7861454 

.5855952 

.2640771 

14 

166 

.1130458 

.9262804 

.4018871 

14 

227 

.7965874 

.5733092 

2487470 

15 

m 

+.0962194 

+.9279491 

+4026117 

15 

228 

-.8068028 

+.5608613 

+2433465 

16 

168 

.07936r3 

.9293569 

.4032232 

16 

229 

.8167888 

.5482549 

2378770 

17 

160 

.0624939 

.9305038 

.4037214 

17 

230 

.8265426 

.5354932 

2323399 

18 

170 

.0456037 

.9313896 

.4041063 

18 

231 

.8360614 

.5225793 

2267368 

19 

171 

.0287010 

.9320143 

.4043779 

19 

232 

.6453428 

.5095166 

2210690  ' 

20 

172 

+.0117901 

+.9323779 

+.4045362 

20 

233 

-.8543842 

+.4963087 

+2153380  ! 

21 

173 

-.0051245 

.9324803 

.4045810 

21 

234 

.8631827 

.4829590 

2095453  1 

1    ^ 

174 

.0220383 

.9323214 

.4045121 

22 

235 

.8717356 

.4694706 

2036924 

23 

175 

.0389469 

.9319011 

.4043296 

23 

236 

.8800402 

.4558470 

.1977807 

24 

176 

.0558458 

.9312193 

.4040335 

24 

237 

.6880939 

.4420917 

.1918118 

25 

177 

—.0727303 

+.9302761 

+.4036239 

25 

238 

—.8958938 

+.4282082 

+.1857874 

26 

178 

.0895968 

.9290714 

.4031008 

26 

239 

.9034370 

.4142003 

.1797092 

27 

179 

.1064375 

.9276052 

.4024642 

27 

240 

.9107208 

.4000719 

.1735788 

28 

180 

.1232508 

.9258775 

.4017140 

28 

241 

.9177425 

.3858271 

.1673980 

29 

181 

.1400309 

.9238885 

.4008504 

29 

242 

.9244999 

.3714700 

.1611686 

30 

182 

—.1567727 

+.9216382 

+.3998734 

30 

243 

—.9309905 

+.3570047 

+.1548926 

31 

183 

—.17347121  +.9191273 

+.3987833 

31 

244 

—.9372117 

+.3424354  +.1485716  1 
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Greenwich 
Meaa  Noon. 

X. 

Y. 

Z. 

Greenwich 
Mean  Moon. 

X. 

Y. 

-| 

Z. 

Septl 

d 
245 

—.9431612 

H-.3277664 

+.1422074 

Nov.  1 

306;  —.7668468 

-.5769C67 

—5503024 

2 

246 

.9488370 

.3130023 

.1358021 

2 

307 

.7555303 

.5889768 

.2555387 

3 

247 

.9542374 

5981477 

.1293575 

3 

308 

.7439839 

.6008666 

5606967 

4 

248 

.9593604 

.2832070 

.1228757 

4 

309 

.7322114 

.6125724 

.2R57750 

5 

249 

.9642045 

.2^1849 

.1163586 

5 

310 

.7202166 

.6240905 

.27077iiil  I 

6 

250 

—.9687682 

4-5530860 

+.1098082 

6 

311 

—.7080034 

—.6354172 

—5756863, 

7 

251 

.9730506 

5:^79151 

.1032266 

7 

312 

.6955758 

.6465491 

5805161 

8 

252 

.9770499 

.2226767 

.0966156 

8 

313 

.6829377 

.6574831 

58526C'3i 

9 

253 

.9807654 

.2073751 

.0899771 

9 

314 

.6700928 

.6682159 

5899173' 

10 

254 

.98419®^ 

.1920147 

.0833131 

10 

315 

.6570448 

.6787445 

5944857  ; 

11 

255 

—.9873415 

+.1766000 

+.0766254 

11 

316 

—.6437976 

—.6890658 

—5969643 

12 

256 

.9902005 

.1611354 

.0699158 

12 

317 

.6303553 

.6991768 

.3033518 

13 

257 

.9927724 

.1456250 

.0631862 

13 

318 

.6167217 

.7090747 

.3076468 

14 

258 

.9950563 

.1300733 

.0564384 

14 

319 

.6C29005 

.7187567 

.3118481 

15 

259 

.9970516 

.1144845 

.0496744 

15 

320 

.5888956 

.7282199 

.3159444  i 

16 

260 

—.9987577 

+.0988628 

+.0428961 

16 

321 

-.5747108 

-.7374612 

—.3199644 

17 

261 

1.0001740 

.0832123 

.0361052 

17 

322 

.5603501 

.7464776 

.3238767 

18 

262 

1.0012996 

.0675372 

.0293036 

18 

323 

.5458174 

.7552666 

.3276902 

19 

263 

1.0021339 

.0518419 

.0224931 

19 

324 

.5311165 

.7638255 

.3314037 

20 

264 

1.0026763 

.0361307 

.0156756 

20 

325 

.5162513 

.7721513 

.3350158 

21 

265 

-1.0029261 

+.0204080 

+.0088530 

21 

326 

-5012261 

-.7802409 

—.3385252 

22 

266 

1.0028827 

+.0046778 

+.0020274 

22 

327 

.4860454 

.7880912 

.3419306 

23 

267 

1.0025455 

—.0110556 

—.0047993 

23 

328 

.4707136 

.7956992 

.3452308 

24 

268 

1.0019138 

.0267874 

.0116251 

24 

329 

.4552353 

.8030623 

.3484248 

25 

269 

1.0009872 

.0425128 

.0184482 

25 

330 

.4396152 

.8101778 

.3515113  1 

26 

270 

—.9997656 

—.0582270 

—.0252664 

26 

331 

—.4238581 

—.8170433 

—.3544892' 

27 

271 

.9982488 

.0739253 

.0320775 

27 

332 

.4079688 

.8236561 

.3573575  : 

28 

272 

.9964366 

.0896027 

.0388793 

28 

333 

.3919526 

.8300136 

.3601152  j 

29 

273 

.9943289 

.1052544 

.0456697 

29 

334 

.3758147 

.8361133 

.3627612 

30 

274 

.9919261 

.1208753 

.0524466 

30 

335 

.3595602 

.8419532 

.3652946 

Oct.  1 

275 

—.9892285 

—.1364604 

—.0592080  1 

Dec.  1 

336 

—.3431943 

—.8475315 

—.3677144 

2 

276 

.9862368 

.1520048 

.C659517  1 

2 

337 

.3267224 

.8528464 

.3700199 

3 

277 

.9829519 

.16750X5 

.0726756  1 

3 

338 

.31015C2 

.8578961 

.3722105; 

4 

278 

.9793749 

.1829516 

.0793774 

4 

339 

5934831 

.8626791 

.3742856 

5 

279 

.9755069 

.1983443 

.0860552 

5 

340 

.2767265 

.8671941 

.3762447 

6 

280 

—.9713491 

-5136769 

—.0927071 

6 

341 

—.2598857 

—.8714398 

—.3780872 

7 

281 

.9669025 

.2289446 

.0993309 

7 

342 

5429660 

.8754151 

.3796124  , 

8 

282 

.9621684 

5441426 

.1059246 

8 

343 

.2259728 

.8791190 

.3814199  ' 

9 

283 

.9571485 

5592664 

.1124863 

9 

344 

.2089110 

.8825506 

.3829094 

10 

284 

.9518446 

5743116 

.1190141 

10 

345 

.1917858 

.8857091 

.3842804 

11 

285 

—.9462583 

—.2892740 

—.1255061 

11 

346 

-.1746024 

-.8885937 

—.3855326 

12 

286 

.9403911 

.3041494 

.1319604 

12 

347 

.1673658 

.8912038 

.3866656 

13 

287 

.9342449 

.3189335 

.1383752 

13 

348 

.1400809 

.8935385 

.3876790 

14 

288 

.9278214 

.3336222 

.1447487 

14 

349 

.1227528 

.8955972 

.3885726 

15 

289 

.9211222 

.3482113 

.1510791 

15 

350 

.1053866 

.8973793 

.3893460 

16 

290 

—.9141489 

-.36^967 

—.1573646 

16 

351 

-.0879872 

—.8968842 

—.3899990 

17 

291 

.9069031 

.3770742 

.1636033 

17 

352 

.0705601 

.9001111 

.3905313 

18 

292 

.8993865 

.3913399 

.1697934 

18 

353 

.0531098 

.9010592 

.3909425 

19 

293 

.8916010 

.4054895 

.1759331 

19 

354 

.0356418 

.9017281 

.3912323 

20 

294 

.8835482 

•  .4195188 

.1820206 

20 

355 

.0181613 

.9021172 

.3914006 

21 

295 

-.8752300 

-.4334235 

—.1880540 

21 

356 

—.0006734 

—.9022261 

—.3914471  . 

22 

296 

.8666483 

.4471993 

.1940312 

22 

357 

+.0168166 

.9020541 

.3913718 

23 

297 

.a578052 

.4608417 

.1999503 

23 

358 

.0343031 

iK)16009 

.3911745 

24 

298 

.8487026 

.4743465 

5058094 

24 

359 

.0517805 

.9008664 

.3908551 

25 

299 

.8393427 

.4877094 

.2116068 

25 

360 

.0692430 

.8998506 

.3904136 

26 

300 

—.8297281 

-.5009261 

—5173408 

26 

361 

+.0866851 

—.8985534 

-.3898502 

27 

301 

.8198614 

.5139920 

.2230093 

27 

362 

.1041007 

.8969749 

.3891649  i 

28 

302 

.8097452 

.5269026 

5286102 

28 

363 

.1214837 

.8951156 

.3883578  i 

29 

303 

.7993825 

.5396537 

.2341417 

29 

364 

.1388280 

.8929762 

.3874293 

30 

304 

.7887764 

.5522410 

5396021 

30 

365 

.1561290 

JB905575 

.3863796 

31 

305 

—.7779300 

—.5646601 

—5440896 

31 

366 

+.1733805 

—.8878604 

-.3852097 

32 

306 

—.7668468 

-.5769067 

—.2503024 

__  32' 

367 

+.UX)5770 

—.8848857 

-.3839193 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

JANUARY. 

FEBRUARY. 

MARCH.                 11 

Dmjot 

.  Month. 

1 

1 

Trae  Ixmgitttde. 

LiUitade. 

Trae  Longitude. 

Latitade. 

Trae  Longitude. 

Latitude. 

i       1.0 

18f    8  2l'.6 

—4  1,^  44.6 

O         (          II 

227  48  12.1 

-0^34'    d!2 

250°  3i>  15(5 

4-f4l'23':8 

15 

187  16  50.8 

3  55  37.3 

234  24  40.6 

-hO    0  50.7 

257  21  13.0 

2  14  305 

2.0 

193  29  2:5.3 

3  32  30.8 

241    7  43.7 

0  36  20.7 

264  13  145 

2  46    9.9 

i       2.5 

199  46  34.9 

3    6  33.9 

247  57  44.3 

1  11  54.6 

271  11  305 

3  15  49.4 

3.0 

206    9    0.5 

2  37  57.2 

254  54  58.1 

1  47    0.3 

278  16    5.3 

3  42  55.3 

3.5 

212  37  13.2 

2    6  54.3 

261  59  31.3 

2  21    2.3 

285  26  535 

4    6  54.0 

4.0 

219  11  42.9 

1  33  41.9 

269  11  19.1 

2  53  22.7 

292  43  38.7 

4  27  12.8 

4.5 

225  52  54.7 

0  68  40.4 

276  30    3.2 

3  23  21.7 

300    5  52.1 

4  43  215 

5.0 

232  41     7.9 

-0  22  14.0 

283  55  11.3 

3  50  19.5 

307  32  51.7 

4  54  525 

5.5 

239  36  33.8 

-HO  15    8i2 

291  25  56.3 

4  13  375 

315    3  435 

5    1  255 

6.0 

246  39  14.0 

0  52  53.0 

299    1  16.8 

4  32  405 

322  37  22.2 

5    2  45.9 

6.5 

253  48  58.8 

1  30  23.0 

306  39  59.1 

4  46  58.6 

330  12  34J2 

4  58  47.3 

7.0 

261    5  26.6 

2    6  57i2 

314  20  39.6 

4  56    9.4 

337  48    0.0 

4  49  325 

75 

268  28    2.4 

2  41  52J2 

322    1  48.9 

4  59  59.1 

345  22  18.0 

4  35  13.3 

8.0 

275  55  585 

3  14  23.9 

329  41  55.8 

4  58  23.6 

352  54    8.7 

4  16  10.1 

8.5 

283  28  14.6 

3  43  48.9 

337  19  31.3 

4  51  28.6 

0  22  18.0 

3  52  505 

9.0 

291    3  405 

4    9  27.4 

344  53  13.6 

4  39  28.9 

7  45  40.3 

3  25  48.2 

95 

296  40  57.7 

4  30  44.4 

352  21  50.9 

4  22  47.5 

15    3  20.7 

2  55  40.8 

10.0 

306  18  43.3 

4  47  12.3 

359  44  24.3 

4    1  53,3 

22  14  37.0 

2  23    8.1 

105 

313  55  33.6 

4  58  31.8 

7    0    95 

3  37  19.8 

29  18  59.7 

1  48  50.1 

11.0 

321  30    7.9 

5    4  32.8 

14    8  37.0 

3    9  42.9 

36  16  12.3 

1  13  255 

115 

329    1  12.1 

5    5  14.3 

21    9  31.8 

2  39  39.3 

43    6  105 

0  37  31.0 

1     12.0 

336  27  41.8 

5    0  44.2 

28    2  51.7 

2    7  44.7 

49  48  59.4 

-fO    1  39.9 

;          125 

343  48  445 

4  51  17.8 

34  48  45.9 

1  34  33.4 

56  24  54.9 

—0  33  37.8 

13.0 

351    3  405 

4  37  16.6 
4  19    6.5 

41  27  33.0 

1    0  375 

62  54  19.3 

1     7  56.0 

135 

358  12    3.6 

47  59  38.8 

H-0  26  26.4 

69  17  40.8 

1  40  51.8 

14.0 

5  13  40.3 

3  57  16.4 

54  25  34.4 

—0    7  33.6 

75  35  32.1 

2  12    5.7 

145 

12    8  285 

3  32  16.7 

60  45  54.4 

0  40  58.5 

81  48  28.7 

2  41  20.8 

15.0 

18  56  36.1 

3    4  38.2 

67    1  15.4 

1  13  26.9 

87  57    7.6 

3    8  22.9 

1      155 

25  38  18.8 

2  34  51.8 

73  12  145 

1  44  39.6 

94    2    6.8 

3  32  59.7 

16.0 

32  13  585 

2    3  26.9 

79  19  29.0 

2  14  19.3 

100    4    4.0 

3  55    0.8 

165 

38  44    1.6 

1  30  51.9 

85  23  34.9 

2  42  105 

106    3  36.3 

4  14  17.1 

17.0 

45    8  57.0 

0  57  33.7 

91  25    6.5 

3    7  58.9 

112    1  19.1 

4  30  40.7 

175 

51  29  14.9 

-4-0  23  57.4 

97  24  a5.8 

3  31  31.8 

117  57  46.1 

4  44    4.7 

18.0 

57  45  26.1 

—0    9  33.1 

103  22  32.0 

3  52  375 

123  53  285 

4  54  23.3 

1      185 

63  58    0.6 

0  42  355 

109  19  21.7 

4  11    55 

129  48  55.1 

5    1  31.4 

19.0 

70    7  27iJ 

1  14  49.0 

115  15  285 

4  26  46.3 

135  44  31.9 

5    5  25.1 

195 

76  14  12.7 

1  45  54.0 

121  11  13.1 

4  39  31.6 

141  40  425 

5    6    1.6 

20.0 

82  18  41.7 

2  15  32.1 

127    6  53.1 

4  49  14.3 

147  37  46.4 

5    3  19.0 

205 

88  21  16.3 

2  43  26J2 

133    2  43.8 

4  55  48.6 

153  36    2.4 

4  57  17.1 

21.0 

94  22  16.1 

3    9  205 

138  58  58.3 

4  59  10.1 

159  35  455 

4  47  57.1 

215 

100  21  58.2 

3  33    0.4 

144  55  47.9 

4  59  16.0 

165  37    7.9 

4  35  22.0 

1     22.0 

106  20  37.5 

3  54  12.8 

150  53  22.3 

4  56    5.1 

171  40  21.1 

4  19  36.6 

225 

112  18  26.8 

4  12  45.8 

156  51  50.2 

4  49  38.0 

177  45  34.0 

4    0  47.9 

23.0 

118  15  37.3 

4  28  29i3 

162  51  20.0 

4  39  56.9 

183  52  54.1 

3  39    5.0 

235 

124  12  19.2 

4  41  14.4 

168  52    0.2 

4  27    6.1 

190    2  285 

3  14  395 

24.0 

130    8  42.1 

4  50  54.3 

174  53  59.8 

4  11  11.6 

196  14  225 

2  47  44.1 

245 

136    4  55.4 

4  57  23.6 

180  57  29.0 

3  52  21.3 

202  28  43.3 

2  18  35.7 

25.0 

142    1     8.9 

5    0  38.6 

187    2  39.6 

3  30  44.9 

208  45  375 

1  47  31.9 

255 

147  57  335 

5    0  37.4 

193    9  45.2 

3    6  33.9 

215    5  115 

1  14  53.0 

26.0 

153  54  20.2 

4  57  19.6 

199  19    1.9 

2  40    15 

221  27  34.8 

0  41    0.9 

;     265 

159  51  43.7 

4  50  465 

205  30  47.7 

2  11  225 

227  52  56.7 

-0    6  19.3 

1     27.0 

165  49  595 

4  41    0.8 

211  45  23.3 

1  40  53.4 

234  21  28.0 

+0  28  46.3 

275 

171  49  25.8 

4  28    6.7 

218    3  11.6 

1    8  52.6 

240  53  205 

1     3  49.4 

28.0 

177  50  23.6 

4  12    9.8 

224  24  37.0 

0  35  40.1 

247  28  46.8 

1  38  225 

285 

183  53  16.4 

3  53  17.0 

230  50    55 

—0    1  37.6 

254    7  59.7 

2  11  55.8 

29.0 

189  58  30,4 

3  31  36.8 

237  20    3.6 

-4-0  32  51.3 

260  51  11.4 

2  44    0.9 

295 

1P6    6  34.3 

3    7  18.9 

243  54  57.9 

1    7  20.9 

267  38  33.1 

3  14    8.0 

30.0 

202  17  59.1 

2  40  34.6 

250  35  135 

1  41  23.8 

274  30  13.7 

3  41  47.4 

305 

208  33  17.4 

2  11  37.1 

257  21  13.0 

2  14  305 

281  26  19.0 

4    6  30.0 

31.0 

214  53    3.0 

1  40  41.3 

264  13  145 

2  46    9.9 

288  26  505 

4  2/  47.6 

315 

221  17  50.1 

—1    8    4.4 

271  U  305 

+3  15  49.4 

295  31  43.0 

-t-4  45  14.0 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

Dftyof 

APRIL. 

MLAY. 

JUNE.                    1 

True  LoD^tude. 

Latltade. 

Zrue  LongitudB. 

Utitade. 

True  Longitada 

LaHtade. 

1.0 
1.5 
2.0 
2.5 
3.0 

302"*  40  4/4 
309  53  44.6 
317  10    8.2 
324  29  24.3 
331  50  50.9 

-nf  58  257 
6    7    2.1 
5  10  47.4 

5  9  31.3 

6  3  10.3 

342"    5'39!l 

349  15  44.0 

356  25  16.7 

3  33  46.4 

10  40  41.4 

-1-4''  50'  1^!5 

4  32  13.6 
4    9  58.1 
3  43  51.9 
3  14  22.9 

34V3y:9 

41  13    6.2 
47  55  34.7 
54  34  53.8 
61  10  55.9 

H-f  1^    ^5 

0  39  32.7 
-4-0    2  43.9  1 
—0  33  485  ! 

1  9  33.5  i 

3.5 
4.0 
4.5 
5.0 
5.5 

339  13  39.1 

346  36  54.7 

353  59  40.0 

1  20  56.4 

8  39  46^ 

4  51  46.9 
4  35  30.9 
4  14  40.5 
3  49  40.0 
3  20  59.8 

17  45  30.2 
24  47  41.3 
31  46  46.0 
38  42  17.0 
45  33  51.3 

2  42    2.7 
2    7  25.7 

1  31    8.2 

0  63  47.6 

H-0  16    0.6 

67  43  36.0 
74  12  49.6 
80  38  33.9 
87    0  47^ 
93  19  32.8 

1  44    3.6  ' 

2  16  52.4  1 

2  47  367 

3  15  56.9 
3  41  15.7 

6.0 
6.5 
7.0 
7.5 
8.0 

15  55  16.4 
23    6  37.7 
30  13    8.6 
37  14  16.4 
44    9  37.1 

2  49  15.3 
2  15    4.8 
1  39    7.6 
1    2    4.4 
-f-0  24  34.7 

52  21    95 
59    3  56.7 
65  42    3.1 
72  15  23.5 
78  43  58.7 

—0  21  36.7 

0  58  31.1 

1  34  12.1 

2  8  12.4 
2  40    8.1 

99  34  53.4 
105  46  56.5 
111  55  52.4 
118    1  54.2 
124    5  ia7 

4    4  18.9  ! 
4  23  55.9 
4  40  18.3  ! 
4  63  20.6  I 
6    2  695 

8.5 

9.0 

9.5 

10.0 

10.5 

50  58  55.8 
57  42    6.3 
64  19  10.7 
70  50  18.3 
77  15  45.2 

-0  12  45.8 

0  49  24.4 

1  24  51.1 

1  58  40.4 

2  30  30.4 

85    7  54.0 

91  27  19.4 

97  42  29.8 

103  53  44.4 

110    1  25.2 

3    9  39.2 

3  36  29.2 

4  0  24.9 
4  21  16.0 
4  38  54.8 

130    6  25.6 
136    6  38.3 
142    3  22.3 
148    0    5.0 
153  56  16.7 

5  9  12^ 

6  12    0.8 
6  11  25.7 
5    7  29.5 
5    0  15.3 

11.0 
11.5 
12.0 
12.5 
13.0 

83  35  53.0 

89  51    7.6' 

96    1  58.4 

102    8  57.8 

108  12  40.4 

3    0    2.6 
3  27    2.4 

3  51  17.7 

4  12  39.0 
4  30  58.4 

116    5  57.6 
122    7  50.7 
128    7  35.3 
134    5  43.2 
140    2  47.3 

4  53  15.6 

5  4  15.0 
5  11  51.0 
5  16    2.5 
5  16  49.5 

159  52  30.5 
165  49  20.6 
171  47  22.0 
177  47  11.1 
183  49  24.3 

4  49  47.6 
4  36  i:e.2 
.    4  19  34.8 
4    0    1.9 
3  37  41.4 

13.5 
14.0 
44.5 
15.0 
15.5 

114  13  41.7 
120  12  37.0 
126  10    1.1 
132    6  29.4 
138    2  36.4 

4  46    9.9 

4  58    8.9 

5  6  51.6 

5  12  15.4 

6  14  18.4 

145  59  22.2 
151  56    3.3 
157  53  25.2 
163  52    1.7 
169  52  25.6 

6  14  12.8 
6    8  14.5 
4  58  57.0 
4  46  23.5 
4  30  38.6 

189  54  37.7 
196    3  26.3 
202  16  23.7 
208  34    0.4 
214  56  44.5 

3  12  42.8 
2  45  17.0 
2  15  S6i> 
1  43  565 
1  10  33.9 

16.0 
16.5 
17.0 
17.5 

18.0 

143  58  54.9 
149  55  66.3 
155  64    5.7 
161  53  51.9 
167  65  37.5 

5  12  59.8 
5    8  19.1 
5    0  17.3 
4  48  56.5 
4  34  20.1 

175  65    8.7 
182    0  40.8 
188    9  29.0 
194  21  58.2 
200  38  29.7 

4  11  47.5 
3  49  57.5 
3  25  17.5 
2  67  68.4 
2  28  13.5 

221  24  59.6 
227  59    3.8 
234  39    9.8 
241  25  22.1 
548  17  37.7 

0  35  50.0  ; 
—0    0    8.4 
+0  36    3.9 

1  12  16.5  , 

1  47  56.0  ■■ 

18.5 
19.0 
19.5 
20.0 
20.5 

173  59  43.8 
180    6  29.1 
186  16    8.4 
192  28  53.7 
198  44  65.9 

4  16  33i2 
3  55  42.7 
3  31  57.9 
3    5  30.3 
2  36  34i2 

206  59  20.9 
213  24  465 
219  54  51.5 
226  29  43.6 
233    9  20.1 

1  56  19.4 

1  22  34.3 

0  47  21.1 

—0  11    5.6 

4-0  25  44.1 

255  16  44.3 
262  19  20.9 
269  27  57.4 
276  40  55.6 
283  67  29.3 

2  22  27.0 

2  55  159  t 

3  25  35.1  1 

3  62  57.5 

4  16  46.1  ; 

21.0 
21.5 
22.0 
22.5 
23.0 

205    4  19.9 
211  27  10.6 
-    217  53  90.4 
224  23  16.1 
230  56  29.3 

2    5  26.3 

1  32  26.3 

0  57  56.6 

—0  22  ^.1 

HhO  13  49.9 

239  53  34.5 
246  42  14.6 
253  35    3.5 
260  31  40.2 
267  31  40.4 

1    2  375 

1  39    0.1 

2  14  17.6 

2  47  54.6 

3  19  15.8 

291  16  46.3 
298  37  51.3 
305  59  47.4 
313  21  37.9 
320  42  295 

4  36  30.6  j 

4  51  45.7  ' 

5  2  12.5  ; 

5  7  39.1 

6  8    1.4 

23.5 
24.0 
24.5 
25.0 
25.5 

237  33    5.1 
244  12  59.4 
250  56    6.9 
257  42  21.5 
264  31  37.0 

0  50  10.4 

1  26    8.8 

2  1  13.8 

2  34  53.5 

3  6  36.4 

274  34  36.2 
281  39  56.6 
288  47  10.0 
295  55  46.2 
303    5  10.6 

3  47  47.8 

4  12  59.5 
4  34  22.9 

4  51  34.8 

5  4  165 

328    1  32.7 
335  18    6.1 
342  31  34.7 
349  41  30.9 
356  47  36.4 

6    3  21.8 
4  53  49.4  ' 
4  39  3J).6  , 
4  21  130 
358  53^ 

26.0 
26.5 
27.0 
27.5 
28.0 

271  23  46.7 
278  18  43.0 
285  16  17.4 
292  16  19.9 
299  18  38.7 

3  35  51.6 

4  2  10.0 
4  25    4.7 
4  44  11.0 
4  59    7.5 

310  14  65.6 
317  24  31.8 
324  33  33.3 
331  41  37.1 
338  48  23.0 

6  12  13.9 
5  15  20.0 

5  13  32.5 

6  6  54.9 
4  55  35.7 

3  49  36.3 
10  47  27.6 
17  41     9.1 
24  30  44.4 
31  16  20.3 

3  33    9.3  ! 
3    4  29.0  , 
2  33  2:).6 
2    0  24.7  ! 
1  26    3.8. 

28.5 

29.0 
29.5 
80.0 
30.5 

306  23    0.6 
313  29  10.9 
320  36  52.7 
327  45  47.0 
334  56  31.0 

5    9  37.0 
5  15  25.5 

5  16  24.6 

6  12  30.8 
6    3  45.4 

345  53  33i3 

a52  56  52.3 

359  58    7.4 

6  57    7.3 

13  53  42.2 

4  39  48.4 
4  19  50.4 
3  56    3.7 
3  28  53.7 

2  58  48.2 

37  56    64 
44  36  13.6 
61  10  52.8 
57  42  14.5 
64  10  28.0 

0  50  51.8  ! 
+0  15  ia7  t 
—0  20    6.5 

0  54  56.0 

1  28  43.6 

31.6 
31.5 

342    6  39.1 
349  15  44.0 

4  50  15.5 
-1-4  32  13.6 

20  47  43.1 
_  27  39    2.0 

2  26  17.1 
-1-1  51  52.4 

70  35  42.4 
76  56    5.1 

2    1    5.0 
—2  31  38.0 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

Diffor 

JULY. 

AUGUST. 

SEPTEMBER.              | 

Konth. 

Ttae  LQpgttode. 

lAtitodA. 

AmLon^MiidB. 

lAtttiida. 

lAtt^de. 

1.0 

70°  3^  4^.4 

^2°  i'  ^!o 

117°  dsiU 

~4°4d    7^8 

161  5^  29.0 

--4°20'5l/fe; 

1.5 

76  58    5.1 

2  31  38.0 

123  10  57.6 

4  53  54.9 

167  49  59.3 

4    3  31.1  ! 

2.0 

83  17  42.4 

3    0    2.7 

129  11  27.2 

4  58  23.0 

173  45  42.7 

3  43  29.0  1 

2.5 

89  34  395 

3  26    1.1 

135  10  35.8 

4  59  31.9 

179  41  52.4 

3  20  57.8  ! 

3.0 

95  49    IJi 

3  49  18.0 

141    8  32.2 

4  57  22.8 

185  38  42.9 

2  56  10.2  ' 

as 

102    0  51.7 

4    9  405 

147    5  26.3 

4  51  58.8 

191  36  30.8 

2  29  20.3 

4.0 

108  10  15.7 

4  26  58.3 

153    1  29J3 

4  43  24.8 

197  35  34.8 

2    0  43.2 

4.5 

114  17  18.7 

4  41     35 

158  56  54.0 

4  ai  47.0 

203  36  15.9 

1  30  361 

5.0 

120  22    7.4 

4  51  505 

164  51  55.9 

4  17  12.8 

209  38  57.6 

0  59  13.2 

5.5 

126  24  50.0 

4  50  16i2 

170  46  52.6 

3  59  51.2 

215  44    5.6 

-0  26  55.7 

6.0 

132  ^  37.2 

5    3  19.4 

176  42    45 

3  30  52.0 

221  52    8.1 

-HO    5  58.0 

6.5 

138  24  41.7 

5    4    0.8 

182  37  55.0 

3  17  26.0 

228    3  35.0 

0  39    7.6 

7.0 

144  22  19.1 

5    1  22.8 

188  34  50.1 

2  52  45.1 

234  18  57.6 

1  12  115 

7.5 

150  18  47.8 

4  55  29.0 

194  33  18.8 

2  26    2.0 

240  38  47.9 

1  44  46.8 

8.0 

156  14  28.9 

4  46  245 

200  33  52.7 

1  57  305 

247    3  37.8 

2  16  29.4 

8.5 

162    9  46.8 

4  34  155 

206  37    5.8 

1  27  25.4 

253  33  58.2 

2  46  58.7  1 

9.0 

168    5    85 

4  19    8.9 

212  43  34.1 

0  56    25 

260  10  175 

3  15  32.7 

95 

174    1    3.8 

4    1  12.7 

218  53  54.7 

—0  23  395 

266  53    0.6 

3  41  58.4 

10.0 

179  58    5.1 

3  40  a5.7 

225    8  45.3 

-hO    9  24.7 

273  42  27.1 

4    5  41.7  I 

10.5 

185  56  47.0 

3  17  27iJ 

231  28  435 

0  42  49J8 

280  38  495 

4  26  13.3 

11.0 

191  57  45.7 

2  51  58.2 

237  54  25.4 

1  16  11.1 

287  42  11.7 

4  43    4.3  ; 

11.5 

198     1  39.1 

2  24  20.3 

244  26  24.6 

1  49    5.1 

294  52  26.8 

4  55  47.0 

12.0 

204    9    55 

1  54  46.6 

SKI    5  10.6 

2  21    38 

302    9  16.4 

5    3  56.4 

12.5 

210  20  43.1 

1  23  31.9 

257  51    7.2 

2  51  375 

309  32    9.1 

5    7  11.7  1 

13.0 

216  37    9.4 

0  50  53.2 

264  44  30.3 

3  20  135 

317    0  20.3 

5    5  17.7  1 

13.5 

222  59    0.1 

—0  17    9.4 

271  45  26.4 

3  46  19.3 

324  32  53.2 

4  58    6.3 

14.0 

229  26  47.7 

-hO  17  17.6 

278  53  50.4 

4    9  20.6 

332    8  40.4 

4  45  37.6 

14.5 

236    1    05 

0  52    3.2 

286    9  24.3 

4  28  43.8 

339  46  ^.7 

4  28    1.^ 

15.0 

242  42    1.3 

1  26  39.9 

203  31  36.0 

4  48  57.4 

347  24  47.9 

4    5  35.0 

155 

249  30    5.2 

2    0  37.0 

300  59  39.3 

4  54  33.4 

355    2  24.1 

3  38  46.9 

16.0 

256  25  18.6 

2  33  21.1 

308  32  34.4 

5    0    9.4 

2  37  53.7 

3    8  115 

16-5 

263  27  37.1 

3    4  16.7 

316    9    9.6 

5    0  30.3 

10  10    15 

2  34  20  3 

17.0 

270  36  45.0 

3  32  46.9 

323  48    4.4 

4  55  29.2 

17  37  41.0 

1  58  24.9 

17.5 

277  62  14.0 

3  58  14.9 

331  27  52.7 

4  45    9.0 

24  59  56.2 

1  20  44.1 

18.0 

285  13  23.2 

4  20    5.1 

339    7    6.8 

4  29  41.7 

32  16    35 

0  42  12.3 

185 

292  39  19.6 

4  37  45.0 

346  44  21.9 

4    9  28.7 

39  25  32.0 

-HO    3  32.8 

19.0 

300    8  59.9 

4  50  47.4 

354  18  19.7 

3  4i  59.0 

46  28    3.0 

—0  34  34.8 

195 

307  41  13.1 

4  58  51.2 

1  47  515 

3  16  47.8 

53  23  295 

1  11  a^ja 

20.0 

315  14  42.4 

5    1  43J2 

9  12    0.8 

2  45  34.2 

60  11  54.9 

1  46  57.9 

205 

322  48  10.2 

4  59  19.0 

16  30    45 

2  11  59.7 

66  53  31.1 

2  20  17.2 

21.0 

330  20  20.4 

4  51  42.8 

23  41  33.3 

1  36  45.7 

73  28  37.2 

2  51  12.0 

215 

337  50    2.7 

4  39    7i2 

30  46  11.0 

1    0  32.4 

79  57  375 

3  19  25J2  : 

22.0 

345  16  14.9 

4  21  52.4 

37  43  53.2 

+0  23  57.8 

86  21    0.6 

3  44  4a6 

295 

352  38    5.1 

4    0  24.7 

44  34  45.6 

-0  12  23.6 

92  39  17ii 

4    6  56.9 

23.0 

359  54  53.1 

3  35  14.8 

51  19    2.6 

0  48    0.6 

96  52  59.8 

4  25  57.6  1 

235 

7    6  10.3 

3    6  56.6 

57  57    4.7 

1  22  25.9 

105    2  41.4 

4  41  40.1 

24.0 

14  11  39.9 

2  36    5.3 

64  29  16.9 

1  55  155 

111     8  55.0 

4  54    a8 

245 

21  11  155 

2    3  16.7 

70  56    7.3 

2  26    8.9 

117  12  12.3 

5    2  57.7 

25.0 

28    4  595 

1  29    55 

77  18    55 

2  54  48.3 

123  13    4.4 

5    8  3ai 

255 

34  53    1.6 

0  54    5.4 

83  35  41.7 

3  20  58.8 

129  12    01 

5  10  38J2 

96.0 

41  35  37.1 

-HO  18  47.8 

89  49  255 

3  44  27.9 

135    9  27.1 

5    9  2a7 

265 

48  13    5.2 

—0  16  17.7 

95  59  45.8 

4    5    5.0 

141    5  50.6 

5    4  4:).2  , 

27.0 

54  45  47.8 

0  50  44.2 

102    7    9.6 

4  22  415 

147    1  33.6 

4  56  58.6 

275 

61  14    7.7 

1  24    6.8 

108  12    2.2 

4  37  105 

152  56  57.3 

4  45  57.0 

28.0 

67  38  28.0 

1  56    2.8 

114  14  46.6 

4  48  26.8 

158  52  21.0 

4  31  50.5  , 

285 

73  59  11.4 

2  26  11.9 

120  15  43.7 

4  56  96.6 

164  48    16 

4  14  47.1 

29.0 

80  16  39.2 

2  54  16.0 

126  15  12.0 

5    1    7.7 

170  44  14.9 

3  54  5.X9  1 

295 

86  31  11.0 

3  19  58.8 

132  13  27.9 

5    2  29.4 

176  41  15.2 

3  32  27.7 

30.0 

92  43    45 

3  43    6.2 

138  10  46.0 

5    0  32.6 

182  39  15.6 

3    7  34.8  j 

305 

98  52  35.3 

4    3  26.1 

144    7  195 

4  55  19.8 

188  38  28.4 

2  40  31.1 

31.0 

104  59  57.0 

4  20  48.1 

.150    3  20.3 

4  46  54.9 

194  39    5.9 

2  U  32.3 

315 

111    5  21.3 

--4  35    4.1 

155  58  59.8 

—4  35  23.4 

200  41  20.0 

^1  40  ^,^ 
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FOR   GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

1 

! 

OCTOBER. 

NOVEMBER. 

DECEMBER.               1 

Dftyof 
Month. 

1 

True  Longitade. 

Latitade. 

Trae  Lone^tadA. 

Latitade. 

Trae  Longitade. 

lAtitade. 

1.0 

194°  39    ^.9 

-2  1132':3 

240°5^1l"4 

H-f57  14".8 

27^5^  ^:i 

H-4''  24  47"0 

1.5 

200  41  20.0 

1  40  55.5 

247  22  53.0 

2  29  40.1 

283  51  24.4 

4  42  40.6 

2.0 

206  45  22.8 

1    8  58.5 

253  52  54.5 

3    0  25.6 

290  47  23.8 

4  56  32.6 

2.5 

212  51  27.6 

0  36    1.0 

260  26  18.0 

3  29    4.8 

297  45  40.6 

5    6    6.0  : 

3.0 

218  59  48.9 

-0    2  24.4 

267    3    5.4 

3  55  11.5 

304  45  51.3 

5 11  8.3 : 

3.5 

225  10  42.1 

-+-0  31  29.3 

273  43  18.5 

4  18  20.6 

311  47  32.9 

5  11  31.7 

4.0 

231  24  2:5.8 

1    5  17.7 

280  26  58.0 

4  38    8.6 

318  50  24.0 

5    7  13.5 

4.5 

237  41  11.9 

1  38  37.0 

287  14    4.1 

4  54  13.8 

325  54    5.2 

4  58  15.7 

5.0 

244    1  25.0 

2  11    2.6 

294    4  34.9 

5    6  17.1 

332  58  18.7 

4  44  45.2 

5.5 

250  25  22.5 

2  42    9.8 

300  58  28.1 

5  14    2.5 

340    2  48.9 

4  26  54.1  , 

6.0 

256  53  24.2 

3  11  33.3 

307  55  39.5 

5  17  16.6 

347    7  22.0* 

4    4  .58.4  1 

6.5 

263  25  49.7 

3  38  47.6 

314  56    3.0 

5  15  50.3 

354  11  45.4 

3  39  18.9 

7.0 

270    2  57.7 

4    3  27.1 

321  59  29.5 

5    9  38.7 

1  15  47.8 

3  10  197  : 

7.5 

276  45    5.1 

4  25    6.5 

329    5  46.8 

4  58  41.5 

8  19  18.2 

2  38  287 

8.0 

283  32  26.1 

4  43  20.9 

336  14  39.0 

4  43    3.4 

15  22    5.5 

2    4  16.6  1 

8.5 

290  25  10.5 

4  57  46.7 

343  25  46.7 

4  22  54.7 

22  23  57.8 

1  28  16.6 

9.0 

297  23  22.3 

5    8    2.4 

350  38  46.2. 

3  58  31.1 

29  24  42.3 

0  51    3.4  1 

9.5 

334  26  59.6 

5  13  48.4 

357  53    8.7 

3  30  14.8 

36  24    4.5 

H-0  13  13.1  I 

10.0 

311  35  53.1 

5  14  48.5 

5    8  22.7 

2  58  32.5 

43  21  48.6 

—0  24  38iJ 

10.5 

318  49  45.1 

5  10  61.4 

12  23  52.4 

2  23  56.1 

50  17  37.0 

1    1  54.7  . 

11.0 

326    8    8.5 

5    1  51.3 

19  38  59.0 

1  47    2.5 

57  11  10.8 

1  38    2.0 

11.5 

333  30  27.3 

4  47  48.6 

26  53    2.6 

1    8  31.1 

64    2    9.9 

2  12  27.8  1 

12.0 

340  55  56.7 

4  28  50.7 

34    5  22.4 

H-0  29    3.7 

70  50  14.3 

2  44  42.6  > 

12.5 

348  23  43.9 

4    5  13.2 

41  15  17.4 

—0  10  37.8 

77  35    4.1 

3  14  20.6 

13.0 

355  52  49.9 

3  37  19.4 

48  22    8.2 

0  49  blJ2 

84  16  21.1 

3  40  59.5 

13.5 

3  22  11.7 

3    5  39.8 

55  25  18.3 

1  27  57.5 

90  53  49.2 

4    4  21.8 

14.0 

10  50  44.2 

2  30  51.2 

62  24  15.5 

2    4  20.4 

97  27  15.4 

4  24  13.7  1 

14.5 

18  17  22.8 

1  53  35.5 

69  18  32.6 

2  38  27.9 

103  56  30.6 

4  40  26.1 

15.0 

25  41    6.0 

1  14  37.7 

76    7  48.0 

3    9  52.7 

110  21  29.7 

4  52  53.5  1 

15.5 

33    0  57.9 

+0  34  44.4 

82  51  46.1 

3  38  13.0 

116  42  13.0 

5    1  34.3  ] 

16.0 

40  16    9.5 

—0    5  19.1 

89  30  18.8 

4    3  11.7 

122  58  45.2 

5    6  29.6  1 

16.5 

47  26    0.2 

0  44  49.2 

96    3  24.6 

4  24  36.6 

129  11  16.2 

5    7  437  ! 

17.0 

54  29  58.6 

1  23    6.6 

102  31     8.2 

4  42  19.9 

135  20    0.6 

5    5  22.6  1 

17.5 

61  27  42.7 

1  59  36.3 

108  53  40.0 

4  56  17.5 

141  25  17.9 

4  59  34.1  1 

18.0 

68  19    1.0 

2  33  48.4 

115  11  16.6 

5    6  28.5 

147  27  31.4 

4  50  27.3  . 

18.5 

75    3  50.4 

3    5  19.0 

121  24  195 

5  12  54.8 

153  27    8.5 

4  38  12.1  1 

19.0 

81  42  16.0 

3  33  48.8 

127  33  12.9 

5  15  40.1 

159  24  39.8 

4  22  59.1  1 

19.5 

88  14  30.3 

3  59    3.5 

133  38  26.4 

5  14  49.8 

165  20  39.0 

4    4  59.5  ; 

20.0 

94  40  52.0 

4  20  52.8 

139  40  31.6 

5  10  30.4 

171  15  42Si 

3  44  24.6  , 

20.5 

101     1  44.9 

4  39  10.5 

145  40    2.2 

5    2  49.3 

177  10  27.4 

3  21  26.3 

21.0 

107  17  36.2 

4  53  52.7 

151  37  33.6 

4  51  54.4 

183    5  33.7 

2  56  16.8  1 

21.5 

113  28  56.5 

5    4  58,1 

157  33  42.1 

4  37  54.2 

189    1  41.8 

2  29    8.7  1 

22.0 

119  36  18.6 

5  12  27.3 

163  29    4.6 

4  20  58.0 

194  59  31.7 

2    0  15.7  , 

22.5 

125  40  16.1 

5  16  22.4 

169  24  18.1 

4    1  15.1 

200  59  43.5 

1  29  52.3 

23.0 

131  41  22.7 

5  16  46.6 

175  19  59.1 

3  38  55.9 

207    2  56.0 

0  58  14.1  ! 

23.5 

137  40  12.5 

5  13  44.1 

181  16  43.0 

3  14  11.5 

213    9  46.1 

—0  25  38.4  ' 

24.0 

143  37  23.2 

5    7  19.8 

187  15    3.6 

2  47  14.0 

219  20  48.1 

H-0    7  35.8  1 

24.5 

149  33  19.2 

4  57  39.4 

193  15  33.1 

2  18  16.8 

225  36  32.8 

0  41     75 

25.0 

155  28  40.9 

4  44  49.5 

199  18  40.8 

1  47  34.9 

231  57  26.5 

1  14  336 

25.5 

161  23  55.2 

4  28  57.5 

205  24  53.5 

1  15  24.8 

238  23  50.0 

1  47  29.0 

26.0 

167  19  30.7 

4  10  11.6 

211  34  34.3 

0  42    5.4 

244  55  57.9 

2  19  26.2 

96.5 

173  15  53.6 

3  48  41.6 

217  48    3.4 

—0    7  56.9 

251  33  57.7 

2  49  56.2 

27.0 

179  13  28.0 

3  24  38.1 

224    5  36.0 

H-0  26  37.8 

258  17  48.5 

3  18  28.7 

27.5 

185  12  35.7 

2  58  13.5 

230  27  23.3 

1     1  13.8 

265    7  21.3 

3  44  33.1 

28.0 

191  13  36.5 

2  29  41.9 

236  53  31.9 

1  35  24.7 

272    2  18.0 

4    7  38.7 

28.5 

197  16  47.6 

1  59  18.6 

243  24    3.4 

2    8  42.3 

279    2  12.5 

4  27  16.7 

29.0 

203  22  23.4 

1  27  21.5 

249  58  55.0 

2  40  37.3 

286    6  30.5 

4  43    0.8  . 

29.5 

209  30  36.6 

0  54    9.7 

256  37  58.9 

3  10  4Q.2 

293  14  31i2 

4  54  28.4 

30.0 

215  41  37.6 

—0  20    4.5 

263  21     3.1 

3  38  21.4 

300  25  28.9 

5    1  22.0  . 

305 

JSl  55  35.3 

H-0  14  31.4 

270    7  51.8 

4    3  12.6 

307  38  34J> 

5    3  29.8 

31.0 

228  12  36.6 

0  49  13.6 

276  58    6.1 

4  24  47.0 

314  52  58.3 

5    0  46J2  . 

31.5 

234  32  47.1 

+1  23  36.9 

283  51  24.4 

4-4  42  40.6 

322    7  51.4 

H-4  53  12.7  i 
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Siderad 

0^ 

« 

EqoAtion  of  JSqainozes. 

Preoosrion  of 
Equinozea 

in 
Longitude.  * 

TheSim'i 

Meui  Longitads 
of  Moon'i 
Aacending        ; 

In  LoDgitnde. 

InR.A. 

Abemtion. 

Hot-PbiaUaz. 

1864. 

93  9^ 

0 
10 
20 
30 
40 

18!76 
18.78 
18.84 
18.95 
19.06 

+14.83 
15.16 
15.38 
15.46 
15.38 

+0.91 
0.93 
0.94 
0.95 
0.93 

6'.oo 

1.37 
2.74 
4.12 
5.49 

-26'.80 
20.79 
20.77 
20.74 
20.71 

8.72 
8.72 
8.72 
8.71 
8.69 

235  vna. 

234  55.5 
234  2a6 
233  52.2 
233  20.5 

50 
60 
70 
80 
90 

19.16 
19.22 
19.24 
19.18 
19.07 

15.14 
14.77 
14.30 
13.77 
13.24 

0.92 
0.90 
0.87 
0.84 
0.81 

6.86 

8.23 

9.60 

10.98 

12.35 

20.67 
20.63 
20.56 
20.51 
20.45 

8.67 
8.65 
8.63 
8.61 
8.58 

232  48.8 
232  17.1 
231  45.4 
231  13.7 
230  42.0 

100 
110 
120 
130 
140 

18.90 
18.68 
18.42 
18.16 
17.91 

12.77 
12.38 
12.12 
11.99 
12.00 

0.78 
0.76 
0.74 
0.73 
0.73 

13.72 
15.09 
16.47 
17.84 
19.21 

20.39 
20.34 
20.29 
20.24 
20.19 

8.56 
8.53 
8.51 
8.49 

8.47 

230  10.3 
229  88.6 
229    6.9 
228  35.3 
228    3.6 

150 
160 
170 
180 
190 

17.69 
17.51 
17.39 
17.33 
17.32 

12.13 
12.35 
12.62 
12.90 
13.14 

0.74 
0.76 
0.77 
0.79 
0.80 

20.59 
21.96 
23.33 
24.70 
26.07 

20.16 
20.13 
20.11 
20.11 
20.10 

8.46 
8.45 
8.44 
8.44 

8.44 

227  31.9 
227    0.2 
226  28.5 
225  56.8 
225  25.1 

200 
210 
220 
230 
240 

17.37 
17.45 
17.56 
17.66 

17.78 

13.32 
13.38 
13.32 
13.12 
12.79 

0.81 
0.82 
0.81 
0.80 
0.78 

27.44 
28.81 
30.19 
31.56 
32.93 

20.12 
20.14 
20.17 
20.20 
20.24 

8.44 
8.45 
8.46 
8.48 
8.50 

224  53.4 
224  21.7 
223  50.0 
223  18.4 
222  46.7 

250 
260 
270 
280 
290 

17.80 
17.80 
17.74 
17.62 
17.44 

12.34 
11.82 
11.27 
10.74 
10.27 

0.75 
0.72 
0.69 
0.66 
0.63 

34.31 
35.68 
37.05 
38.42 
39.79 

20.29 
20.35 
20.41 
20.47 
20.53 

8.52 
8.54 
8.56 
8.59 
8.61 

222  15.0 
221  43.3 
221  11.6   1 
220  39.9   j 
220    8.2 

300 
310 
320 
330 
340 

17.21 
16.95 
16.69 
16.45 
16.25 

9.90 
9.68 
9.62 
9.71 
9.93 

0.60 
0.59 
0.59 
0.59 
0.61 

41.16 
42.54 
43.91 
45.28 
46.65 

20.59 
20.64 
20.69 
20.73 
20.76 

8.64 
8.66 
8.68 
8.70 
8.71 

219  36.5 
219    4.8 
218  33.1 
218     1.5 
217  29.8 

350 
360 
370 

16.10 
16.03 
16.02 

10.24 

10.58 

+10.90 

0.63 

0.65 

+0.67 

48.02 
49.40 
50.77 

20.78 

20.79 

-20.78 

8.72 
8.72 
8.72 

216  58.1 
216  26.4 
215  54.7 

Mean 
Prece 
'         Log. 
Log. 

Obliquity, 
jssion  for  1( 
Precession 
Precession 

1864.0,  . 
364.5,   .     . 

.     .     . 

.         .         .         ■ 

23  27'  2^.^ 

50.5 

9. 

9. 

(9 

2557 
13741 
L3860 

DtUy  Matin). 
3'.169 

in  a  Siderc 
in  a  Solar 

5al  Day, 
Dav,  . 

•         .         •         . 

FIXED    STARS,    1864. 


251 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

i           LOGAKITHMS  FOR   CORRECTING  THE  PLACES  OF  THE  FIXED  STARS.            i 

Jan.  1 

A. 

B. 

c. 

D. 

Date. 

A. 

B. 

C. 

D. 

-^.55881 

+1.30234 

+9.47238 

+0.75775 

Mar.  1 

—1.25115 

+0.80223 

+9.66C68 

+0.71473 

1           ^ 

0.51}635 

1.30075 

9.47740 

0.75766 

2 

lir>355 

0.77824 

9.66242 

0.71436  i 

3 

0.G:«)77 

1.29901 

9.48233 

0.75756 

3 

1.25581 

■   0.75272 

9.66415 

0.71405 

4 

0.6f?2r>3 

1.29713 

9.48717 

0.75742 

4 

li25793 

0.72548 

9.66586 

0.71378 

5 

0.69201 

1.29510 

9.49193 

0.75724 

5 

li55990 

0.69628 

9.66754 

0.71356 

6 

—0.71948 

+1.29293 

+9.49662 

+0.75701 

6 

—1.26173 

+0.66486 

+9.66920 

+0.71338  ! 

7 

0.74518 

1.29C60 

9.50125 

0.75673 

7 

1.26341 

0.63086 

9.67084 

0.71326  i 

8 

0.76332 

1.28812 

9.50580 

0.75640 

8 

1.26496 

0.59384 

9.67247 

0.71319 

9 

0.7J205 

1.28550 

9Jj1027 

0.75602 

9 

1.26638 

0.55325 

9.674C8 

0.71316 

10 

0.81352 

1.28272 

9.51467 

0.75560 

10 

liW765 

0.50835 

9.67567 

0.71320 

11 

—0.83384 

+li27078 

+9.51901 

+0.75514 

11 

—156879 

+0.45816 

+9.67725 

+0.71330 

12 

0.85312 

li27669 

9i52327 

0.75464 

12 

1.26980 

0.40129 

9.67881 

0.71344 

13 

0.87145 

1J27343 

9.52746 

0.75410 

13 

1.27067 

0.33571 

9.68035 

0.71364 

14 

0.88890 

1.27001 

9JS3157 

0.75353 

14 

1.27140 

055835 

9.68188 

0.71388 

15 

0.90554 

1.26643 

9.53562 

0.75292 

15 

157201 

0.16405 

9.68341 

0.71418 

IG 

—0.92143 

+lJ2e268 

+9.53361 

+0.75228 

16 

—157248 

+0.04334 

+9.68492 

+0.71453 

17 

0.93662 

1.25876 

9.54352 

0.75160 

17 

1.27283 

9.87554 

9.68643 

0.71494 

18 

0.95116 

1.25467 

9.54736 

0.75089 

18 

1.27304 

9.59ft47 

9.68793 

0.71541   , 

19 

0.C6510 

1.25040 

9.55113 

0.75015 

19 

157312 

+8.63024 

9.68942 

0.71594 

1         20 

0.97846 

1J34595 

9.55484 

0.74938 

20 

15r307 

-9.492i)5 

9.69090 

0.71652 

1         21 

—0.99129 

+1.24132 

+9.55848 

+0.74859 

21 

—157289 

—9.82260 

+9.69238 

+0.71715 

^ 

1.00362 

li23650 

9.56207 

0.74777 

22 

1.27258 

0.00765 

9.ao387 

0.71783 

23 

1.01.548 

1.23149 

9.56559 

0.74693 

23 

157214 

0.13684 

9.69534 

0.71857 

24 

1.02688 

li22629 

9i569C6 

0.746C6 

24 

157157 

053613 

9.69681 

0.71935 

25 

1.03785 

1.22088 

9.57246 

0.74517 

25 

157087 

0.31675 

9.69828 

0.72018 

26 

-1.04841 

+151526 

+9.57579 

+0.74425 

26 

—1.27005 

—0.38456 

+9.69976 

+0.72107 

27 

1.05859 

lJ20r45 

9i)7905 

0.74332 

27 

1.26909 

0.44310 

9.70123 

0.72201 

28 

1.06841 

1.20341 

9.58226 

0.74238 

28 

1.26800 

0.49448 

9.70271 

0.72300 

'         29 

1.07787 

1.1D715 

9.58541 

0.74142 

29 

1.26677 

0.54032 

9.70418 

0.72405 

30 

1.08699 

1.19C66 

9.58850 

0.74044 

30 

1.26542 

0.58162 

9.70566 

0.72514 

31 

—1.09579 

+1.18394 

+9.59153 

+0.73945 

31 

—1.26393 

—0.61921 

+9.70715 

+0.72627 

Feb.  1 

1.10428 

1.17697 

9i>9450 

0.73846 

Apr.  1 

1.26231 

0.65367 

9.70864 

0.72744 

2 

1.11247 

1.16975 

9.59743 

0.73746 

2 

156056 

0.68546 

9.71013 

0.72866 

3 

1.12337 

1.16227 

9.60030 

0.73646 

3 

155867 

0.71494 

9.71163 

0.72993 

4 

1.12800 

1.15453 

9.60312 

0.73546 

4 

1.25665 

0.74241 

9.71312 

0.73125 

5 

—1.13536 

+1.14651 

+9.60588 

+0.73446 

5 

—1.25449 

—0.76812 

+9.71463 

+0.73260 

6 

1.14246 

1.13821 

9.60858 

0.73346 

6 

1  25219 

0.79226 

9.71615 

0.7331^8  1 

7 

1.14932 

1.12C61 

9.61123 

0.73247 

7 

1.24075 

0.81499 

9.71767 

0.73539 

8 

1.15503 

1.12070 

9.61384 

0.73147 

8 

1.24717 

0.83645 

9.71921 

0.73685 

9 

1.16230 

1.11146 

9.61640 

0.73048 

9 

124445 

0.85677 

9.72076 

0.73834 

10 

—1.16844 

+1.10189 

+9.61891 

+0.72949 

10 

—1.24158 

—0.87605 

+9.72232 

+0.73986  i 

11 

1.17437      1.09197 

9.62138 

0.72852 

11 

1.23857 

0.89437 

9.72389 

0.74141  1 

12 

1.18008 

1.08169 

9.63380 

0.72757 

12 

1.23542 

0.91182 

9.72547 

0.743C0  1 

13 

1.18558 

1.07103 

9.62617 

0.72664 

13 

1.23211 

0.92847 

9.727C6 

0.74462 

14 

1.19087 

1.05996 

9.62849 

0.72572 

14 

1.22866 

0.94437 

9.72865 

0.74626  ! 

15 

—1.19596 

+1.04847 

+9.63078 

+0.72481 

15 

-152505 

—0.95957 

+9.73026 

+0.74792 

16 

1.20086 

1.03654 

9.63303 

0.72392 

16 

1.22128 

0.97413 

9.73188 

0.74^60 

17 

1.20557 

1.02413 

9.63524 

0.72306 

17 

1.21736 

0.98809 

9.73352 

0.75130 

18 

1.21009 

1.01123 

9.63741 

0.72222 

18 

151328 

1.00148 

9.73517 

0.75302 

19 

1.21443 

0.99780 

9.63954 

0.72141 

19 

1.20903 

1.01434 

9.73683 

0.75475 

20 

—1.21859 

+0.98381 

+9.64162 

+0.72064 

20 

-1.20462 

—1.02670 

+9.73851 

+0.75651 

21 

1.22258 

0.96923 

9.64367 

0.71989 

21 

150004 

1.03859 

9.74020 

0.75828  1 

22 

1.22640 

0.95401 

9.64569 

0.71917 

22 

1.19528 

1.05004 

9.74191 

0.760C6  ' 

23 

1.23005 

0.93810 

9.64767 

0.71848 

23 

1.19035 

1.06107 

9.74362 

0.76186 

24 

1J23354 

0.92146 

9.64961 

0.71782 

24 

1.18524 

1.07169 

9.74535 

0.76267 

25 

—1.23686 

+0.90402 

+9.65153 

+0.71720 

25 

—1.17994 

—1.08194 

+974709 

+0.76r48  ' 

26 

1.24003 

0.88572 

9.65342 

0.71662 

26 

1.17446 

1.09183 

9.748a5 

0.76730  , 

27 

1.1U304 

0.86648 

9.65528 

0.71608 

27 

1.16878 

1.10136 

9.75062 

0.76911  ' 

28 

1.24590 

0.84623 

9.65711 

0.71559 

28 

1.16289 

1.11056 

9.75240 

0.77093 

29 

1.24860 

0.82485 

9.65891 

0.71514 

29 

1.15681 

1.11945 

9.75420 

0.77274 

30 

—1.25115 

+0.80223 

+9.66068 

+0.71473 

30 

—1.15052 

—1.12804 

+9.75601 

+0.774.^6 

31^ 

-1.25355!  4-0.77824 

+9.66242 

+0.71436 

31 

—1.14401 

-1.136331+9.75784 

+0.77637 
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FOR  WASHINGTON 

MEAN  MIDNIGHT.                                 1 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

Date. 

A. 

B. 

C. 

D. 

Bate. 

A. 

B. 

O. 

1 

May  1 

—1.14401 

—1.13633 

+9.75784 

+0.77637 

July  1 

+0.53390 

—1.30325 

+9.87974 

+0.84124 

2 

1.13727 

1.14434 

9.75968 

0.77819 

2 

0.57118 

1.30185 

9.88159 

0.84120 

3 

1.13031 

1.15208 

9.76152 

0.78001 

3 

0.60539 

1.30032 

9.88343 

0.84113 

4 

1.12311 

1.15956 

9.76330 

0.78182 

4 

0.63700 

1.29666 

9.88527 

0.84103 

5 

1.11567 

1.16679 

9.76527 

0.78362 

5 

0.66635 

li»688 

9.86708 

0.84089 

6 

—1.10798 

—1.17378 

+9.76716 

+0.78541 

6 

-1-0.69373 

—1.29498 

+9.88888 

+0.84072 

7 

1.10002 

1.18053 

9.76906 

0.78718 

7 

0.71937 

159294 

9.89067 

0.84052 

8 

1.09180 

1.18705 

9.77097 

0.78894 

8 

0.74346 

159077 

9.89243 

0.84029 

9 

1.08329 

1.19335 

9.77289 

0.79069 

9 

0.76617 

1.28847 

9.89418 

0.84002 

10 

1.07449 

1.19943 

9.77483 

0.79242 

10 

0.78765 

1.28603 

9.89592 

0.83972 

11 

—1.06539 

—1.20531 

+9.77678 

+0.79413 

11 

+0.80800 

—1.28346 

+9J39764 

+0.83939  j 

12 

1.05598 

1.21099 

9.77874 

0.79583 

12 

0.82732 

1. 28076 

9.89934 

0.83903  : 

13 

1.04623 

1.21646 

9.78071 

0.79752 

13 

0.84570 

1.277C2 

9.90103 

0.83864  i 

14 

1.03614 

122174 

9.78269 

0.79919 

14 

0.86322 

1.27494 

9.90270 

0.83822 

15 

1.02569 

1.22684 

9.78468 

0.80084 

15 

0.87995 

157181 

9.90434 

0.83777 

16 

—1.01486 

—1.23176 

+9.78668 

+0.80247 

16 

+0.8(^594 

-1.26854 

+9.90597 

+0.83730  ! 

17 

1.00363 

1.23650 

9.78869 

0.80406 

17 

0.91125 

126512 

9.90758 

0.83680 

18 

0.99199 

1.24106 

9.79071 

0.80562 

18 

0.92592 

1.26156 

9.90918 

0.83627 

19 

0.97fl90 

1.24545 

9.79273 

0.80716 

19 

0.94000 

1.25784 

9.91076 

0.83572  . 

20 

0.96735 

1.24968 

9.79476 

0.80868 

20 

0.95353 

1.25397 

9.91232 

0.6^14 

21 

—0.95430 

—1.25374 

+9.79681 

+0.81017 

21 

+0.96653 

—1.24994 

+9.91387 

+0.83455 

22 

0.94073 

1.25764 

9.79885 

0.81164 

22 

0i)7903 

154575 

9.91540 

0.83395 

23 

0.92660 

1.26139 

9.80090 

0.81308 

23 

0.99107 

1.24140 

9.91691 

0.83332 

24 

0.91187 

1.26498 

9.80295 

0.81449 

24 

1.00268 

153688 

9.91840 

0.83267 

25 

0.89650 

1.26842 

9.80501 

0.81587 

25 

1.01387 

1.23219 

9.91987 

0.83200 

26 

-0.88045 

—1.27171 

+9.80707 

+0.81721 

26 

+1.02466 

-1.22733 

+9.92132 

+0.83131 

27 

0.86365 

1.27486 

9.80914 

0.81852 

27 

1.03507 

152229 

9.92275 

0.83C61 

28 

0.84696 

1.27786 

9.81122 

0:81979 

28 

1.04513 

1.217C6 

9.92417 

0.82989 

29 

0.82761 

1.28072 

9.81329 

0.82104 

29 

1.05485 

1.21164 

9.92557 

0.82915 

30 

0.80621 

1.28344 

9.81537 

0.82226 

30 

1.06423 

150603 

9.92695 

0.82840 

31 

—0.78778 

-1.28602 

+9.81745 

+0.82345 

31 

+1.07330 

—1.20023 

+9.92a31 

+0.aW'64 

June  1 

0.76622 

1.28846 

9.81952 

0.82459 

Aag.l 

1.08207 

1.19422 

9.92C66 

0.82688 

2 

0.74341 

1.29077 

9.82160 

0.82569 

*  2 

1.09055 

1.18800 

9.93099 

0.82611 

3 

0.71921 

1-29295 

9.82368 

0.82675 

3 

1.09875 

1.18157 

9.93230 

0.82534 

4 

0.69347 

liK)500 

9.82576 

0.82778 

4 

1.10668 

1,17492 

9.93359 

0.82454 

5 

—0.66599 

-1.29691 

+9.82783 

+0.82878 

5 

+1.11435 

-1.16803 

+9.93486 

+0.®375 

6 

0.63652 

1.29869 

9.82990 

0.82975 

6 

1.12177 

1.16091 

9.93611 

0.82295 

7 

0.63478 

1.30035 

9.83197 

0.83C67 

7 

1.12895 

1.15354 

9.93735 

0.82214 

8 

0.57042 

1.30188 

9.83404 

0.83155 

8 

1.13589 

1.14592 

9.93858 

0.^134 

9 

0.53299 

1.30328 

9.83611 

0.83240 

9 

1.14261 

1.13804 

9.93978 

0.fi2a*>3 

10 

-0.49190 

-1.30456 

+9.83817 

+0.83321 

10 

+1.14910 

—1.12989 

+9.94006 

+0.81973 

11 

0.44640 

1.30571 

9.84023 

0.83398 

11 

1.15538 

1.12145 

9.94213 

0.81894 

12 

0.39544 

1.30674 

9.84228 

0.83472 

12 

1.16146 

1.11271 

9.94328 

0.81815 

13 

0.33757 

1.30765 

9.84433 

0.83541 

13 

1.16733 

1.10366 

9.94441 

0.81737 

14 

0.27066 

1.30843 

9.84637 

0.83606 

14 

1.17300 

1.09433 

9.94553 

0.81659 

15 

-0.19142 

—1.30909 

+9.84841 

+0.83667 

15 

+1.17848 

—1.08464 

+9.94663 

+0.81582 

16 

0.09428 

1.30963 

9.85044 

0.83724 

16 

1.18378 

1.07460 

9.94771 

0.81507 

17 

9.96884 

1.31005 

9.85246 

0.83777 

17 

1.18889 

1.06420 

9.94878 

0.81431 

18 

9.79158 

1.31035 

9.85447 

0.83827 

18 

1.19il82 

1.05341 

9.94983 

0,81357  ; 

19 

—9.48635 

1.31053 

9.85648 

0.83873 

19 

1.19857 

1.04221 

9.95087 

0.81285 

20 

+7.72435 

—1.31059 

+9.85848 

+0.83915 

20 

+1.20316 

-1.03058 

+9.95190 

+0.81215 

21 

9.50U8 

1.31053 

9.86046 

0.83953 

21 

1.20758 

1.01850 

995291 

0.81146 

22 

9.79890 

1.31035 

9.86244 

0.83987 

22 

1.21184 

1.00595 

9.95390 

0.81079 

23 

9.97366 

1.31004 

9.86441 

0.84017 

23 

1J21594 

0.99289 

995488 

0.81014 

24 

0.09784 

1.30961 

9.86637 

0.84044 

24 

1.21987 

0.97929 

9.95585 

0.8095O 

25 

H-0.19420 

—1.30907 

+9.86832 

+0.84067 

25 

+1.22365 

-0.96511 

+9.95680 

-M>.808^ 

26 

0.27291 

1.30841 

9.87025 

0.84086 

26 

152728 

0.95031 

9.95774 

0.80831  , 

27 

0.33942 

1.30762 

9.87217 

0.84102 

27 

1.23076 

0.93486 

9.95867 

0.80773 

28 

0.39697 

1.30671 

9.87409 

0.84113 

28 

1.23409 

0.91871 

9.95959 

0.80722  , 

29 

0.44769 

1.30568 

9.87599 

0.84120 

29 

1.23727 

0.90179 

9.96050 

0.80672 

30 

+0.49300 

-1.30453 

+9.87787 

+0.84124 

30 

+1.24030 

-0.88405 

+9.96139 

+0JCe24 

31 

+0.53390 

—1.30325 !  +9.87974 1  +0.84124 

31 

+1.24320—0.86541 

+9.1^227  +0.80571)   | 
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1                               FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTINQ  THE  PLACES  OF  THE  FIXED   STARS. 

Date. 

A. 

B. 

c. 

D. 

Data. 

A. 

B. 

O. 

D. 

Septl 

+1.24595 

-0.84579 

+9.96314 

+0.80537 

Not.  1 

+1.15693 

+1.11929 

+0.01289 

+0.84965 

2 

1J34856 

0.82511 

9.96400 

0.80498 

2 

1.15042 

1.12817 

0.01389 

0.85116 

3 

li25104 

0.80325 

9.96485 

0.80463 

3 

1.14367 

1.13674 

0.01491 

0.85268 

4 

liJ5338 

0.78009 

9.96570 

0.80431 

4 

1.13668 

1.14502 

0.01593 

0.85420 

5 

1J2S658 

0.75548 

9.96653 

0.80402 

5 

1.12944 

1.15302 

0.01697 

0.85571 

6 

+1.25765 

—0.72926 

+9.96735 

+0.80376 

6 

-1-1.12193 

+1.16075 

+0.01801 

+0.85722 

7 

li25959 

0.70120 

9.96815 

0.80355 

7 

1.11415 

1.16821 

0.01907 

0.85872 

8 

1.26139 

0.67105 

9.96896 

0.80338 

8 

1.10609 

1.17542 

0.02014 

0.86021 

9 

1.26306 

0.63849 

9.96976 

0.80324 

9 

1.09774 

1.18238 

0.02121 

0.86170 

10 

lJa6460 

0.60315 

9.97055 

0.80314 

10 

1.08909 

1.18911 

0.02230 

0.86317 

11 

+1.26601 

—0.56453 

+9.97135 

+0.80807 

11 

+1.08012 

+1.19560 

+0.02340 

+0.86464 

la 

1.26729 

0.52196 

9.97213 

0.80305 

12 

1.07081 

150186 

0.02451 

0.86609 

13 

1^26844 

0.47460 

9.97290 

0.80307 

13 

1.06116 

1.20791 

0.02563 

0.86753 

14 

1.26047 

0.42127 

9.97367 

0.80313 

14 

1.05115 

151374 

0.02676 

0.86896 

15 

1.27037 

0.36027 

9.97443 

0.80324 

15 

1.04077 

151937 

0.02790 

0.87037 

16 

+1J27114 

—058911 

+9.97519 

+0.80339 

16 

+1.02999 

+1.22479 

+0.02905 

+0.87177 

17 

1.27179 

0.20374 

9.97595 

0.80858 

17 

1.01879 

1.23002 

0.03020 

0.87315 

18 

1.27231 

0.09715 

9.97669 

0.80381 

18 

1.00715 

1.23505 

0.03137 

0.87450 

19 

1.27270 

9.95531 

9.97744 

0.80409 

19 

0.99504 

1.23990 

0.03254 

0.87583 

20 

1.27296 

9.74292 

9.97819 

0.80440 

20 

0.98244 

154456 

0.03372 

0.87714 

21 

+1.27310 

—9.30939 

+9.97893 

+0.80476 

21 

+0.96932 

+1.24904 

+0.03491 

+0.87842 

22 

1.2r311 

+9.16360 

9.97C68 

0.80516 

22 

0.95564 

125334 

0.03611 

0.87968 

23 

1JS27299 

9.69511 

9.98042 

0.80559 

23 

0.94137 

155746 

0.03732 

0.88092 

24 

1.27275 

9.92710 

9.98116 

0i^0607 

24 

0.92647 

1.26142 

0.03853 

0.88214 

25 

1.27238 

0.07750 

9.98190 

0.80662 

25 

0.91090 

156520 

0.03974 

0.88334 

26 

+1.27188 

+0.18896 

+9.96265 

+0.80720 

26 

+0.89459 

+1.26882 

+0.04096 

+0.88451 

27 

1.27125 

057753 

9.98339 

0.80782 

27 

0.87750 

1.27228 

0.04220 

0.88564 

28 

1J27049 

0.35099 

9.98414 

0.80848 

28 

0.85957 

1.27558 

0.04344 

0.88674 

29 

li26060 

0.41373 

9.98488 

0.80918 

29 

0.84072 

157872 

0.04468 

0.88781 

30 

1J26858 

0.46845 

9.98563 

0.80992 

30 

0.82086 

1.28170 

0.04593 

0.88885 

31 

+1.26743 

+0.51697 

+9.98638 

+0.81069 

31 

+0.79990 

+1.28452 

-H).04719 

+0.88986 

Oct  1 

1,26743 

0.51697 

9.98638 

0.81069 

Dec.  1 

0.79990 

1.28452 

0.04719 

0.88986 

2 

li»615 

0.56050 

9.98713 

0.81151 

2 

0.77772 

1.28719 

0.04845 

0.89083 

3 

1.26473 

0.59997 

9.98789 

0.81237 

3 

0.75420 

1.28971 

0.04971 

0.89178 

4 

1.26318 

0.63604 

9.98865 

0.81327 

4 

0.72920 

159206 

0.05098 

0.89260 

5 

+1.26149 

+0.66926 

+9.98943 

+0.81421 

5 

+0.70253 

+159430 

+0.05224 

+0.89^56 

6 

1.25966 

0.70000 

9.99019 

0.81519 

6 

0.67394 

159638 

0.05351 

0.89440 

7 

liJ57e9 

0.72860 

9.99096 

0.81619 

7 

0.64317 

159831 

0.05478 

0.89522 

S 

1.25559 

0.75532 

9.99174 

0.81722 

8 

0.60991 

1.30010 

0.05606 

0.89599 

9 

1.25335 

0.78039 

9.99253 

0.81830 

9 

0.57374 

1.30174 

0.06734 

0.89672 

10 

+1.25096 

+0.80398 

+9.99332 

+0.81942 

10 

+0.53413 

+1.30324 

+0.05862 

+0.89742 

11 

liM843 

0.82624 

9.99412 

0.82056 

11 

0.49038 

1.30460 

0.05990 

0.89808 

12 

liM575 

0.84730 

9.99493 

0.82173 

12 

0.44155 

1.30582 

0.06117 

0.89870 

13 

1J34292 

0.86727 

9.99574 

0.82293 

13 

0.38636 

1.30690 

0.C6345 

0.89928 

14 

1.23994 

0.88625 

9.99657 

0.82416 

14 

0.32297 

1.30784 

0.06373 

0.89982 

15  -t-1.23681 

+0.90432 

+9.99740 

+0.82541 

15 

+0.24853 

+1.30864 

+OJ06501 

+0.90033 

18 

1.23352 

0.92156 

9.99823 

0.82669 

16 

0.15846 

1.30930 

0.06629 

0.90080 

17 

1.23007 

0.93802 

9.99907 

0.82800 

17 

0.04446 

1.30983 

0.06756 

0.90123 

18 

li22646 

0.95376 

9.99992 

0.82934 

18 

9.88J)23 

1.31022 

0.06883 

0.90162 

19 

li22269 

0.96883 

0.00078 

0.83069 

19 

9.64508 

1.31047 

0.07009 

0.90198 

20 

+151875 

+0.98328 

+0.00166 

+0.83206 

20 

+9.03424 

+1.31058 

+0.07134 

+0.90230 

21 

1.21464 

0.99715 

0.00254 

0.83346 

21 

-9.35284 

1.31056 

0X)7260 

0.90258 

22 

1.21035 

1.01047 

0.00342 

0.83488 

22 

9.74731 

1.31040 

0.07388 

0.90282 

23 

1.20568 

1.02327 

0.00431 

0.83631 

23 

9.95050 

1.31010 

007515 

0.90302 

24 

-    1.20123 

1.03558 

0.00523 

0.83775 

24 

0.08828 

1.30D66 

0.07639 

0.90318 

25 

+1.19640 

+1.04743 

+0.00616 

+0.83920 

25 

—0.19265 

+1.30908 

+0.07764 

+0.90330 

26 

1.19138 

1.05885 

0.00709 

0.84066 

26 

057660 

1.30837 

0.07888 

0.90339 

27 

1.18616 

1.06985 

0.00803 

0.84215 

27 

0.34G84 

1.30752 

0.08011 

0.90343 

28 

1.18073 

1.08046 

0.00899 

0.84363 

28 

0.40715 

1.30653 

0.08134 

0.90344 

29 

1.17510 

1.09069 

0.00995 

0.84513 

29 

0.45997 

1.30539 

0.08256 

0.90341 

39 

+1.16926 

+1.10056 

+0.01002 

+0.84664 

30 

— 0.5rCJ)5 

+1.30411 

+0.0a377 

+0.90335 

31 

+1.16321 

+1J1009 

+0^01190 

+0.84815 

31 

—0.54:50 

+1.30270 

+0.08498 

+0,90325 

1 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

1 

CONSTANTS  FOR  FACTTJTATING  THE  REDUCTION  OF  THE  FIXED   STARS.      ' 

i      1864. 

/ 

Log^. 

6. 

Log  A. 

H. 

Log  i. 

T. 

Jan.     1 

+1^67 

0.9169 

43°  53' 

1.3093 

349  4d 

—0.1963 

0.000 

6 

14.46 

0.9295 

42  15 

1.3079 

345    3 

0.3569 

o.ou  ; 

11 

15.22 

0.9412 

40  39 

1.3C60 

340  18 

0.4713 

0.027    1 

16 

15.96 

0.9521 

39    8 

1.3037 

335  30 

0.5589 

0.041 

21 

16.67 

0.9623 

37  41 

1.3010 

330  39 

0.6287 

0.055    , 

26 

+17.35 

0.9718 

36  19 

1.2980 

325  45 

—0.6859 

0.C68    ! 

31 

17.99 

0.98C6 

35    2 

1.2948 

320  47 

0.7332 

0.C82 

Feb     5 

18.59 

0.9887 

33  50 

1.2915 

315  44 

0.7728 

0.096    , 

10 

19.16 

0.9963 

32  45 

1.2882 

310  38 

0.8059 

0.110    i 

15 

19.69 

1.0035 

31  46 

1.2850 

305  27 

0.6334 

0.123 

1 

20 

4-20.19 

1.0103 

30  53 

1.2820 

300  13 

—0.8560 

0.137 

25 

20.65 

1.0167 

30    7 

1.2793 

294  55 

0.8743 

0.151 

Mar.    I 

21.09 

1.0230 

29  27 

1.2770 

289  35 

0.8886 

0.164 

6 

21.51 

1.0292 

28  54 

1.2752 

284  12 

0.8992 

0.178 

11 

21.91 

1.0354 

28  27 

1.2739 

278  47 

0.9062 

0.192    ■ 

16 

-4-22.31 

1.0416 

28    6 

1.2732 

273  23 

—0.9099 

0.205 

21 

22.69 

1.0480 

27  50 

1.2731 

267  58 

0.9103 

0.219 

26 

23.08 

1.0546 

27  38 

1.2737 

262  35 

0.9075 

0iQ3 

31 

23.48 

1.C615 

27  31 

12748 

257  14 

0.9014 

0.246 

April  5 

23.88 

1.0688 

27  28 

1.2765 

251  56 

0.8919 

0.260 

10 

H-24.31 

1.0764 

27  26 

1.2786 

246  41 

—0.8790 

0574 

15 

24.76 

1.0843 

27  27 

1.2811 

241  31 

0.8625 

0587 

20 

25.23 

1.0926 

27  28 

1^2839 

236  25 

0.8421 

0.301 

25 

25.73 

1.1013 

27  29 

1.2869 

231  25 

0.8174 

0.315 

30 

26.27 

1.1103 

27  29 

1.2900 

226  29 

0.7880 

0.328 

May    5 

-4-26.84 

1.1105 

27  29 

1.2932 

221  38 

—0.7531 

0.342 

10 

27.44 

1.1289 

27  26 

1.2C64 

216  52 

0  7119 

0.356 

15 

28.06 

1.1385 

27  21 

1.2994 

212  11 

0.6631 

0.370 

20 

28.72 

1.1481 

27  14 

1.3020 

207  34 

0.6048 

0.383 

25 

29.41 

1.1577 

27    5 

1.3044 

203    1 

0.5339 

0.397 

30 

+30.12 

1.1672 

26  52 

1.3065 

198  31 

—0.4457 

0.411 

Jane   4 

30.85 

1.1766 

26  36 

1.3082 

194    3 

0.3309 

0.424 

9 

31.59 

1.18:>8 

26  18 

1.3094 

189  38 

0.1704 

0.438 

14 

32.35 

1.1948 

25  58 

1.3102 

185  14 

— 9.9C81 

0.452 

19 

33.11 

1.2035 

25  35 

1.31C6 

180  52 

-9.1243 

0.465 

24 

+33.87 

1.2119 

25  10 

1.3105 

176  29 

+9.7353 

0.479 

29 

a4.63 

1.2199 

24  43 

1.3098 

172    6 

0.C851 

0.493 

Jaly    4 

35.38 

1J2276 

24  15 

1.3087 

167  42 

0J2744 

0J5f6    1 

9 

36.11 

1.2349 

23  45 

1..3G72 

163  17 

0.4036 

0.520 

14 

36.83 

1.2417 

23  16 

1.3053 

158  49 

0.5007 

0i>34     ; 

19 

+37.52 

1.2482 

22  45 

1.3030 

154  19 

+0.5774 

0.548    ' 

24 

38.18 

1.2543 

22  16 

1.3004 

149  45 

0.6401 

0.561 

29 

38.82 

1.2599 

21  46 

1.2976 

145    7 

0.6923 

Oi575 

Aug.    3 

39.43 

1.2652 

21  18 

1.2D46 

140  26 

0.7362 

0.569    , 

8 

40.00 

1.2702 

20  50 

15915 

135  40 

0.7733 

o.a2 

13 

+40.54 

1.2748 

20  25 

1.2883 

130  49 

+0.8048 

0.616    ' 

18 

41.05 

1.2791 

20    1 

1.2853 

125  54 

0.a313 

0.630 

23 

41.53 

1.2832 

19  40 

1.2824 

120  54 

0.8534 

0.643 

28 

41.98 

1.2871 

19  21 

1.2797 

115  49 

0.8715 

0.©7    • 

Sept.   2 

42.41 

1.2907 

19    4 

1.2774 

110  40 

0.8860 

0.671    1 

7 

+42.82 

1.2943 

18  51 

1.2756 

105  27 

+0.8970 

0JSB4 

12 

43  21 

1.2978 

18  40 

1.2742 

100  11 

0.9047 

0.6r8    1 

17 

43.59 

1.3013 

18  32 

1.2734 

94  53 

0.9092 

0.712 

22 

43.97  ■ 

1.3048 

18  27 

1.2731 

89  33 

0.91  C6 

0.725 

27 

44.35 

1.3084 

18  24 

1.2735 

84  12 

0.9087 

0.739 

Oct.     2 

+44.73 

1.3122 

18  24 

1.2744 

78  51 

+0.9036 

0.753 

7 

45.13 

1.3161 

18  26 

1.2759 

73  31 

0.8051 

0.767 

12 

+45.54 

1.3202 

18  30 

li2779 

68  13 

+0.8832 

0.780 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

;     1864. 

/ 

Log^. 

G. 

Log  A. 

H. 

Log  I. 

T. 

Oct  17 

4-45.98 

1.3246 

18^*3^ 

1.2803 

62  57' 

4-0.8675 

0.794 

22 

46.44 

1.3892 

18  41 

1.2832 

57  45 

0.8478 

0.808 

27 

46.93 

1.3341 

18  48 

1.2862 

52  35 

0.8236 

0.821 

Nov.    1 

47.46 

1.3392 

18  54 

1.2894 

47  29 

0.7944 

0.835 

6 

48.03 

1.3446 

18  60 

lJ^/7 

42  27 

0.7594 

0.849 

11 

4-48.63 

1.3502 

19    5 

1.2960 

37  28 

4-0.7176 

0.862 

16 

49J27 

1.3559 

19    9 

1.2990 

32  33 

0.6674 

0.876 

21 

49.93 

1.3619 

19  11 

1.3019 

27  42 

0.6C68 

0.890 

26 

50.63 

1.3680 

19  11 

1.3045 

22  54 

0.5320 

0.903 

Dec.    1 

51.37 

1.3741 

19    8 

1.3067 

18    8 

0.4374 

0.917 

6 

+52.12 

1.3803 

19    4 

1.3084 

13  25 

4-0.3114 

0.931 

U 

52.89 

1.3864 

18  57 

1.3096 

8  43 

0.1278 

0.945 

16 

53.68 

1.3924 

18  49 

1.3104 

4    3 

4-9.7959 

0.958 

21 

54.48 

1.3983 

18  38 

1.3106 

a59  22 

—8.9903 

0.972 

26 

65.27 

1.4039 

18  25 

1.3102 

354  41 

9.9140 

0.986 

31 

4-56.04 

1.4094 

18  10 

,    1.3093 

350    0 

—0.1866 

0.999 

BESSEL'S  FORMULAE  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DB.    FETERS^S    COEFFICIENTS,   AND   THE    NOTATION    OF   THE   CATALOGUE    OF    STARS      | 

OF   THE    BRITISH   ASSOCIATION. 

A  =  — 2(y'.4451  COB  wcosO. 

B  =  —  20".4451  sin  ©. 

C  =  T  —  0.34238  sin  ft  +  0.00410  sin  2  ft  —  0.02519  sin  2  ©. 

-4-  0.00294  sin  (O  H-  82<5  34')  —  0.00405  sin  2  C  4-  0.00135  sin  (C 

-r'). 

D  =  —  9"5236  cos  ft  -h  0".0896  cos  2ft  -  0''.5507  cos  2©  —  0".0092  cos  (Q  +  280°  22')             || 

—  0".0885co8  2C• 

E  =  —  0".0481  sin  ft  4-  0".0014  sin  2  ft  —  0".0034  sin  2  © 

a  =  cos  a  sec  ^. 

6  =  sin  o  sec  S, 

c  ^  46".07d0  +  20''.0560  sin  0  tan  a. 

</  —  cos  a  tan  ^. 

'        a'  =  tan  »  cos  *  —  sin  a  sin  a. 

6'  =  cos  a  sin  d. 

1        c'  »  20".0560  cos  a. 

tP  zss  —  sin  «. 

ft  »=  the  annual  proper  motion  in  right  ascension. 

ft'  »  the  annoal  proper  motion  in  declination. 

T  =  the  time  from  the  beginning  of  the  year  in  fractional  parts  of  the  year. 

0  =  the  son's  longitude. 

C  ^  the  moon's  longitude. 

ft  =  the  longitude  of  the  moon's  ascending  node. 

CD  =  the  obliquity  of  the  ecliptic. 

a  =  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 

d  ==  the  star's  mean  declination  for  the  beginning  of  the  year. 

a'  =  the  star's  apparent  right  ascension  at  the  time  r. 

a'  =  the  starts  apparent  declination  at  the  time  t. 

0'  — o  =  Aa-f-B6-f-Cc-4-Drf-hE-hTfi. 

1        a' -a  =  Aa'-hBA'H-Cc'  +  Dd'-hT^'. 

1    The  following  formnlsB  may  also  be  osed  by  patting 

,                       /==46".0780C.                                                  »  =  Atan«, 
1              ^  cos  6  =  20".0560  C.                                        A  cos  H  =  B. 

^  sin  G  =  D.                                                         A  sin  H  =  A. 

1               0'  —  a  ==/+  ru  -t-  ^  sin  (G  H-  a)  tan  a  4-  A  sin  (H  -h  0)  sec  a. 

!               a'  —  a  =  t  cos  a  H-  T  /*'  4-  ^  cos  (G  -h  a)  4-  A  cos  (H  H-  «)  sin  a. 
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MEAN  PLACES   OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,   1864. 


Star's  Nun«. 


a  Andromeda  .  . 
y  Pegasi  (Algenib) 
k  Hydras  .... 

a  CasSIOPE^      .      . 

/3  Ceti 


a  Urs.  MiN.  {Polaris) 

^  Ccti 

a  Eridani  {Achemar) 
a  Arietis     .     .     . 
y  Ceti 


a  Ceti     . 
a  Persei  . 


rj  Tauri    .... 
'Z  Eridani .... 
a  Tauri  (Jldebaran) 

a  AuRiOA  (  Oapella) 
/3  Orionis  {Rigel)  . 
/3  Tauri  .... 
d  Orionis     .     .     . 
a  Lepoi*is .... 


€  Orionis  .  .  . 
a  ColumbaB  .  .  . 
a  Orionus  .  .  . 
ft  Geminorum  .  . 
a  Argus  (  CanoptM) 

51  (Hev.)  Cephei     . 
a  Cants  Maj.  {Sirius) 
€  Canis  Majoris 
d  Geminorum    •     . 
a*  Gemino'r.  (Castor) 

a  Can.  Min.  {Procyon) 
P  Geminor.  {Pollux)  . 

15  Argus 

r  Hydrae 

i  Ursae  Majoris .     .     . 


1  Argus  .... 
a  Hydil«  .  .  . 
B  Ursae  Majoris  .  . 
€  Leonis  .... 
a  Leonis  {Reguhts) 


fj  Argus  .... 
a  IjRSiG  Majoris  . 
d  Leonis  .... 
d  Hydrae  et  Crateris 


Magnitude. 


2 

3.2 
3 

var. 
2 

2 
3 

1 
2 
3.4 

2.3 
2 
3 
3 
1 

1 
1 
2 
2 
3 

2 
2 

var. 
3 
1 

5 

1 

2.1 
3.4 
2.1 

1 
1.2 

3 
3.4 

3 

2 
2 


1.2 

2 

2 

2.3 
3.4 


Right 


h       m     I 

0  1  21.75 
0  6  14.09 
0  18  33.20 
0  32  48  52 
0  36  45.62 


9  18.48 

17  13.60 

32  38.62 

59  30.74 

36  15.34 


2  55  10.31 

3  14  37.70 
3  39  24.26 

3  51  41.06 

4  28  7.19 

5  6  38^6 
5  8  0.15 
5  17  41.78 
5  25  3.62 
5  26  44.01 

5  29  18.80 

5  34  43.64 

5  47  48.55 

6  14  44.00 
6  20  56.10 

6  35  40.30 
6  39  9.45 

6  53  16.90 

7  12  0.00 
7  25  54.82 

7  32  10.86 

7  36  59.38 

8  1  45.18 
8  39  34.39 

8  49  52.77 

9  13  26.92 
9  20  54.19 
9  23  44.47 
9  38  7.62 

10  1  7.56 

10  39  47.50 

10  55  18.54 

11  6  52.34 
11  12  32.57 


An.  Tariatlon. 


4-  3.085 
3.080 
3:283 
3.358 
3.016 

-f- 19.327 
3.000 
2i238 
3.365 
3.102 

-+-  3.127 
4.246 
3.554 
2.796 
3.435 

4-  4.423 
2.880 

3.788 
3.066 
2.648 

-H  3.044 
2.177 
3.246 
3.636 
1.330 

-f-30.400 
2.646 
2.360 
3.597 
3.840 

H-  3.146 
3.682 
2.558 
3.189 
4.141 

-h  1.602 


4.056 
3.423 
3i203 

2.306 
3.772 
3.207 
2.997 


DeelinatioD. 


-h28  20  22.4 
-1-14  25  38.0 
—78  1  16.0 
-h55  47  27.6 
—18  44  1.7 

H-88  35  4.0 

—  8  53  10.1 
—57  55  42.1 
-f-22  49  3.7 
-h  2  39  38.3 

-h  3  33  13.4 
-h49  22  26.1 
+23  40  54.8 
—13  53  52.0 
-hl6  13  5a6 

-h45  51  20J^ 

—  8  21  42.3 
-1-28  29  19.4 

—  0  24  10.3 
—17  55  19.7 

—  1  17  30.0 
-.34  8  53.4 
-h  7  22  42.3 
H-22  34  47.4 
—52  37  20.9 

4-S7  14  41.5 
—16  31  54.3 
—28  47  22.1 
-f-22  13  46.3 
-h32  10  58.7 

4-  5  34  16.0 
4-28  21  5.1 
—23  54  51.3 
4-  6  54  56.5 
4-48  34  22.6 

—58  42  rt.4 

—  8  4  15.7 
4-52  17  41.2 
4-24  23  55.6 
4-12  37  49.6 

—58  58  10.1 
4-62  29  3.4 
4-21  16  6.0 
—14     2  35.2 


An.  TarialioD. 


4-19.91 
20.03 
20iJ4 
19.83 
19.82 

-4-19.14 
18.74  I 
18.45  i 
17.26 
15.38 

4-14.37 

13.21 

11.51 

10.56 

7.66 

4-  451 
4.49 
3.48 
3.02 
2.91 

4-  2.68 

2.20 

4-  1.06 

—  1.42 
1.82 

—  ai8 

4.6 
4.6 
6.20 
7.48 

—  a89 
8.31 

10.08 
12.88 
13.81 

—14.90 
15.39 
16.13 

16.36: 

17.42 

— ia73 
19.34 
19.65 

—19.45 
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MEAN  PLACES   OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,  1864. 


/5  Leoxis  .     .     . 
7  UrSw£  Majobis 
fi  Chamaeleontis . 
o*  Crucis   .     .     . 
j8  Corvi    .     .     . 


19  Canum  Yenatiooram 
a  ViRGiNis  {Spica) 
9  \Jr8jr  Majobis  • 
9  Bootis    .... 
fi  Centauri     •     •     • 

a  Bootis  (Arciurus) 
o'  Centauri     .     .     . 
«  Bootis.    •    .    . 
a*  LiBRJE  .... 
fi  Ub&£  Minobis  . 


fi  Libne    .... 

a  COBONJB  BOBEALIS 
a  SeBPENTIS       .      • 

C  Ursse  Miooris .     . 
jfi?  Scorpii  .... 


b  Ophiuchi  .     •     • 
o  ScOBPii  {Antares) 
II  Draoonis    .     .     . 
a  Trianguli  Australis 
€  Ursae  MiDoris .     . 

a  HeBCULIS  .      .      . 

fi  Dracokis  .  .  . 
a  Ophiuchi  .    •     . 

y  DbACONIS        .      . 

a  Octantis      .     .     • 

H^  Sagittaiil   •     •  • 

h  Ursa  Minobis  • 

a  Ltile  (  Vega)  • 

fi  Ltbje    .    •    »  • 

f  Aquiljc    •    .  . 

d  Aquila    .    •    • 

y  AqUILJS      .      .      . 

a  AquiljE  (Jltatr) 
/3  Aquila  .  .  . 
X  Ursse  Minoiis .     . 

tf  Capbigobni  .  . 
a  Pavonis  .  .  . 
a  CygnI    .... 

61*  Cygni  .... 


MafDltiide. 


2 
2.3 

5 

1 
2.3 

3 
1 
2 
3 

1 

1 
1 

2.3 
3 
2 

2 

2 

2.3 
4.5 

2 

3 

1.2 
3.2 

2 
4.5 

yar. 
3.2 

2 
2.3 

6 

4 
4.5 

1 


3.4 

3 
1.2 

4 

5 

3.4 

2 

2.1 

5.6 


Right 


h       m     I 

11  42     7.20 

11  46  39.75 

12  10  25.93 
12  19  3.13 
12  27  14.74 

12  49  39.62 

13  18  1.86 
13  42  10.66 
13  48  12.58 

13  54  15.29 

14  9  27.50 
14  30  24.10 
14  39  2.81 
14  43  21.53 

14  51  8.15 

15  9  41.49 
15  28  55.81 
15  37  34.20 
15  48  59.20 
15  57  31.98 


16  7 
16  21 
16  22 

16  34 

17  0 


13.21 
4.35 

17!* 
1.35 


17  8  26.79 
17  27  21.64 
17  28  37.31 
17  53  26.94 

17  55  27.49 

18  5  37.71 
18  16  13.00 
18  32  20.03 
18  45  3.48 

18  59  9.44 

19  18  38.40 
19  39  47.59 
19  44  8.82 

19  48  37.9u 

20  0  6.81 

20  10  30.34 
20  14  52.40 

20  36  47.74 

21  0  47.94 


An.  Tttiaiion. 


-f-  3.065 
8.192 
3.328 
3.261 
3.133 

-h  2.822 
3.150 
2.371 
2.862 
4.156 

-+-  2.733 

,  4.031 

2.622 

-h  3.305 

—  0.256 

-+-  3.220 

.2.538 

+  2.949 

—  2.301 
-h  3.479 

H-  3.138 
3.666 
0.822 

-^  6.276 

—  6.414 

-f-  2.732 

1.353 

2.781 

1.394 

110.398 

-f-  3.587 

—19.369 

-H  2.031 

2.215 

2.755 

-h  3.027 

2.852 

2.928 

-f-  2.947 

—57.503 

+  3.333 
4.800 
2.043 

^  2.676 


Declination. 


4-15  19  55.9 
H-54  27  2.8 
—78  33  25.7 
—62  20  39.6 
—22  38  39.5 


H-39  3  12.5 

—19.56 

—10  27  2.6 

18.95 

-»-49  59  34.7 

18.14 

-H19  4  50.8 

18.22 

—59  42  53.8 

17.71 

-1-19  53  309 

—60  16  9.1 

-+-27  38  56.8 

—15  28  28.5 

4-74  42  39.5 

—  8  52  43.5 
-1-27  10  27.7 
4-  6  51  20.1 
-h78  12  40.6 
—19  25  49.3 

—  3  20  29.1 
—26  7  38.1 
-^-61  49  22.3 
—68  46  19.9 
4-82  15  20.4 

4-14  32  51.9 
-4-52  24  11.9 
-hl2  39  42.0 
4-51  30  21.7 
—89  16  43.2 

—21  5  27.9 
4-86  36  12.9 
4-38  39  31.6 
4-33  12  23.9 
4-13  39  50.4 

-+-  2  50  46.8 
4-10  17  2.9 
-H  8  30  41.2 
4-  6  4  9i2 
4-88  54     5.3 

—12  57  51.2 
—57  10  0.3 
4-44  47  44.3 
4-38    4  56.6 


An.  TailiUlMi. 


-2rf.l0 
20.04 
20.05 
19.94 
19.99 


—18.92  i 
15.06 
15.43 
15.24 

14.78 

I 

—13.58 
12.36 
11.63 
10.85 

10.25 

I 

—  9.61 
8.43 
8.22 
7.42  ' 

5.18 

—  4.44 
2.84 
2.95 

—  0.60 

—  0.30 

4-  0.50 
1.43 
3.10 
3.89 
5.06 

4-  6.85 

8.46 

9.18 

8.67 

10.01 

4-10.81 
11.09 
12.67 

4-17.48 
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MEAN  PLACES  OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,  1864. 


8lw*iNai 


fCygni 

a  CepheI 

fi  Aquabii    .... 

j9  Cephei 

c  Pegasi 

a  AqUARII     .... 

a  Gruis 

C  Pegasi 

a  Ti»,Avs,(Foinalhaut) 
a  Pegasi  {Markab)    • 

I  Piscium     .    •     •    « 
y  Cephei 


MacDltods. 


3 
3.2 

3 

3 
2.3 

3 

2 

3.4 
1.2 

2 

4.5 
3.4 


Rif^ 


m     ■ 

7  8.88 
15  19.84 
24  23.76 
21  26  53.58 
21  37  30.39 


21 
21 
21 


21  58  47.81 

21  59  38.78 

22  34  40.62 
22  50    7.70 

22  57  59.28 

23  32  57.37 
23  33  47.48 


AiuTtttetloB. 


2.550 
1.439 
3.163 
0.802 
2.951 

3.068 
3.820 
2.990 
3.330 
2.983 

3.084 
2.397 


+29  40  14.2 
+62    0  35.8 

—  6  10  3.3 
-h69  57  50.0 
-h  9  15  11.0 

—  0  58  46.0 
—47  37  3.1 
-hlO  7  2L1 
—30  20  34.7 
-1-14  28  27.5 

-h  4  53  22.3 
+76  52  24.5 


AB.TutafloB. 


+14.55 
15.11 
15.63 
15.119 
16.32 

+17.80 
17.16 
18.69 
18.94 
19.31 

+19.47 
+20.06 


=.- 
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APPARENT  PLACES  OF 

«  URS.B  MTNORIS,  (Pofam,) 

FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

• 

JAKUABT, 

FEBRUABT. 

MASCE. 

APRIL. 

flMiiMl 

HduMl  ] 

S 

"^L" 

R.A. 

]>M.J«HtA. 

RJL 

DM-MrlA. 

K.A. 

Dm.  Jtbrtt. 

B.A. 

Dm.  WortA. 

Month. 

h        m 

O             1 

h        m 

O             1 

h        n 

O            1 

h       m 

0           1 

1     9 

88  35 

1    8 

88  35 

1        8 

88  35 

1    8 

88  35 

1 

45.65 

2^.15 

79.69 

2f,86 

60*16 

22'.46 

51.44 

18*40 

1 

2 

44.83 

28.20 

79.01 

27,77 

59.71 

22.24 

61.31 

18.09 

2 

3 

44.06 

28.26 

78.30 

27.68 

59.22 

22.02 

61.17 

12.76 

3 

4 

43.33 

28.31 

77.56 

27.59 

58.69 

21.79 

61.09 

12.41 

4 

5 

42.59 

28.38 

76.76 

27.50 

58.13 

21.54 

61.07 

12.05 

5 

6 

41.84 

28.47 

75.90 

27.40 

57.57 

21.26 

61.14 

11.70 

6 

.    7 

41.06 

28.57 

75.00 

27.27 

57.02 

20.95 

61.28 

11.36 

7 

8 

40.24 

28.66 

74.11 

27.11 

56.62 

20.64 

51.45 

11.03 

8 

9 

39.34 

28.75 

73.27 

26.92 

56.09 

20.32 

61.64 

10.72 

9 

10 

38.38 

28.81 

72^9 

26,73 

65.74 

20.00 

61.S4 

10.43 

10 

11 

37.89 

28.84 

71.78 

26.52 

55.44 

19.69 

52.04 

10.15 

11 

12 

36.42 

28.85 

71.12 

26.82 

65.19 

19.40 

62.22 

9.88 

12 

18 

35.49 

28.84 

70.50 

26.18 

64.96 

19.12 

52.86 

9.60 

13 

14 

34.61 

28.80 

69,91 

25,96 

64.72 

18.86 

62.49 

9.31 

14 

15 

83.79 

28.78 

69.81 

25.80 

54.44 

18.69 

52.69 

9,01 

15 

16 

33.01 

28.76 

68.68 

25,64 

54,14 

18.33 

52.69 

8.70 

16 

17 

32.26 

28.74 

68,03 

25.47 

63,81 

18.05 

52.82 

8.88 

17 

18 

31.51 

28.75 

67,36 

25,81 

63.47 

17.78 

62.98 

8.05 

18 

19 

80.74 

28.75 

66,66 

25.13 

63.11 

17.48 

58.20 

7.72 

19 

20 

29.94 

28.75 

66,94 

24,94 

62,78 

17.16 

68,48 

7.39 

20 

21 

29.11 

28,74 

65,22 

24.72 

52.47 

16.83 

58.82 

7.06 

21 

22 

28.24 

28.73 

64,49 

24.49 

62.21 

16.60 

64.21 

6.74 

22 

23 

27.83 

28,71 

68.80 

24.25 

61.99 

16.15 

64.68 

6.46 

28 

24 

26.89 

28,6t 

68,15 

28.99 

51,84 

15.81 

56.08 

6.18 

24 

25 

25.46 

28j61 

62.53 

28.72 

51.75 

16.46 

55.61 

5.92 

25 

26 

24.58 

28.58 

61.98 

23.46 

61.70 

16.13 

65.93 

6.68 

26 

27 

23.62 

28,42 

61.48 

28.19 

51.70 

14.83 

56.30 

6.43 

27 

28 

22.75 

28.31 

61.03 

22.94 

51.70 

14.53 

56.62 

5.18 

28 

29 

21.93 

28.19 

60,60 

22.70 

61.69 

14.24 

56.92 

4.91 

29 

80 

21.15 

28.07 

60.16 

22.46 

51.66 

18.98 

67.23 

4.63 

30  1 

31 

20.41 

27.96 

59.71 

22.24 

61.57 

13.69 

67.55 

4.33 

81   , 

32 

19.69 

27.86 

59,22 

22.02 

51.44 

18.40 

67.93 

4.02 

82  1 

1 

1 
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APPARENT  PLACES  OF 

a  URS^  MINORIS,   (Polarit,) 

FOR  THE 

UPPEE  TRANSIT  . 

AT  WASHINGTON. 

SidMwl 
Month. 

MAT. 

JTTME. 

JULY. 

AUGUST. 

ndmJ 
Month. 

tt.iL. 

Dte-irorlk. 

ILA. 

J»i>.  Nertk. 

B.A. 

J»B.  North. 

R.A. 

Dm.  AbrO. 

h        a 

1     8 

88  34 

h        m 

1     9 

88    3^ 

h        m 
1        9 

88  34 

h       m 
1    10 

88  Zi 

1 

57'65 

6i.33 

17*07 

57'.82 

43'.12 

56"22 

10*32 

59^79 

1 

2 

67.93 

64.02 

17.95 

67.69 

44.08 

56.29 

11.07 

60.01 

2 

3 

58.37 

63.72 

18.87 

67.56 

46.00 

56.37 

11.79 

60.21 

3 

4 

58.90 

63.43 

19.76 

57.46 

46.90 

56.43 

12.49 

60.40 

4 

6 

69.48 

63.16 

20.62 

57.37 

46.74 

66.50 

13.18 

60.58 

5i 

6 

60.11 

62.91 

21.45 

67.29 

47.56 

66.67 

13.90 

60.76 

6 

7 

60.74 

62.68 

22.23 

67.21 

48.36 

66.62 

14.66 

60.95 

7 

8 

61.36 

62.47 

22.98 

67.13 

49.16 

56.67 

15.46 

61.14 

8 

9 

61.94 

62.27 

28.73 

57.05 

49.98 

56.71 

16.30 

61.34 

9 

10 

62.48 

62.06 

24.46 

66.96 

60.84 

66.76 

17.18 

61.56 

10  1 

11 

68.00 

61.84 

25.21 

66.86 

61.78 

56.82 

18.04 

61.80 

11  i 

12 

63.48 

61.63 

26.98 

66.76 

52.68 

66.87 

18.91 

62.06 

12 

13 

63.98 

61.41 

26.79 

56.64 

63.64 

66.94 

19.73 

62.34 

13 

14 

64.47 

61.18 

27.66 

56.54 

54.63 

67.03 

20.61 

62.62 

14 

15 

66.01 

60.93 

28.58 

66.44 

55.63 

67.16 

21.20 

62.90 

15  , 

16 

65.59 

60.68 

29.53 

56.38 

56.61 

57.29 

21.82 

63.17 

1 
16  1 

17 

66.22 

60.44 

30.52 

66.33 

57.56 

57.45 

22.41 

63.43 

17 

18 

66.90 

60.21 

81.50 

66.31 

58.45 

67.60 

28.00 

63.66 

18 

19 

67.62 

59.98 

82.46 

56.30 

59.27 

67.75 

28.59 

63.88 

19 

20 

68.38 

69.77 

33.87 

66.31 

69.99 

57.88 

24.24 

64.11 

20 

21 

69.17 

69.60 

84.23 

56.32 

60.72 

58.01 

24.94 

64.35 

21  1 

22 

69.98 

69.45 

85.02 

66.81 

61.48 

68.11 

26.69 

64.61 

22 

23 

70.75 

59.31 

36.78 

66.29 

62.29 

68.22 

26.47 

64.90 

23 

24 

71.47 

69.16 

36.56 

66.25 

68.15 

58.38 

27.25 

66.20 

24 

25 

72.13 

69.02 

37.37 

66.22 

64.08 

68.46 

28.01 

66.62 

25 

26 

72.75 

68.86 

38.23 

66.17 

66.03 

58.60 

28.70 

66.88 

26  ' 

27 

73.36 

58.70 

39.15 

66.15 

66.99 

58.77 

29.34 

66.16 

27 : 

28 

73.98 

58.52 

40.10 

66.14 

66.93 

68.95 

29.92 

66.49 

28  i 

29 

74.66 

68.34 

41.07 

56.14 

67.84 

59.16 

30.44 

66.80 

29 

30 

76.41 

58.16 

42.11 

66.18 

68.71 

59.37 

30.94 

67.11 

SO 

31 

76.21 

67.98 

43.12 

56.22 

69.63 

59.59 

81.44 

67.41 

81 

32 

77.07 

67.82 

44.08 

66.29 

70.32 

69.79 

81.91 

67.69 

82 
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APPARKNT  PLACES  OF 

a  VBSM  MTNOMS,  {Polari$,) 

FOR  THE 

UPPER  TRANSIT  . 

A^T  WASHINGTON. 

advMt 

Month. 

SEFTEMBEB. 

OCTOBBB. 

NOYEHBBB. 

DECBMBBB. 

8ldn«il 
Honth. 

B.A. 

Dao.  Nani. 

K.A. 

VvkNttk. 

R.A. 

Ow-iVbrl*. 

E.A. 

Dm.  AiMt. 

I 

h        m 

1  10 

88  35 

h        m 

1  10 

88  35 

h       n 

1  10 

88  35 

h       m 

1  10 

88  36 

1 

81.91 

f.69 

48'.97 

18'.05 

44'69 

29".69 

ss'.oo 

3^'.32 

1 

2 

32.41 

7.98 

44.22 

18.41 

44.59 

29.99 

32.39 

39.62 

2 

3 

32.93 

8.26 

44.49 

18.76 

44.47 

30.38 

81.72 

39.91 

3 

4 

33.48 

8.55 

44.79 

19.13 

44.27 

30.78 

30.99 

40.16 

4 

1      ^ 

34.07 

8.85 

45.08 

19.53 

44.00 

31.16 

30.23 

40.39 

6 

6 

34.68 

9.17 

46.35 

19.93 

43.66 

81.63 

29.49 

40.61 

6 

I      7 

35.30 

9.50 

46.57 

20.34 

43.25 

31.89 

28.77 

40.80 

7 

8 

35.90 

9.84 

46.72 

20.74 

42.83 

32.21 

28.09 

41.01 

8 

9 

36.49 

10.21 

46.80 

21.15 

42.42 

82.51 

27.48 

41.21 

9 

10 

37.02 

10.69 

46.82 

21.64 

42.05 

32.81 

26.91 

41.43 

10 

11 

87.50 

10.96 

46.80 

21.90 

41.72 

33.18 

26.33 

41.66 

11 

12 

37.90 

11.33 

45.73 

22.25 

41.46 

83.43 

25.74 

41.90 

12 

1     IS 

38.23 

11.67 

45.72 

22.58 

41.21 

33.76 

25.12 

42.15 

13 

14 

38.51 

12.00 

46.74 

22.92 

40.98 

84.10 

24.46 

42.39 

14 

15 

38.84 

12.32 

45.82 

23.27 

40.71 

34.46 

23.73 

42.62 

16 

1     16 

39.20 

12.63 

46.93 

23.64 

40.39 

34.83 

22.96 

42.84 

16 

17 

89.63 

12.93 

46.06 

24.02 

40.01 

36.19 

22.13 

43.03 

17 

1     18 

40.09 

13.26 

46.19 

24.42 

39.57 

36.54 

21.26 

43.21 

18 

1     19 

40.59 

13.62 

46.28 

24.83 

39.08 

35.87 

20.40 

43.37 

19 

20 

41.07 

13.99 

46.32 

25.25 

38.64 

86.19 

19.64 

43.62 

20 

21 

41.51 

14.38 

46.27 

25.66 

37.96 

36.49 

18.71 

43.65 

21 

1     22 

41.90 

14.76 

46.18 

26.04 

37.37 

36.76 

17.92 

43.78 

22 

23 

42.24 

15.16 

46.02 

26.43 

36.80 

37.04 

17.15 

43.91 

23 

!     24 

42.53 

16.65 

46.84 

26.81 

36.27 

37.30 

16.43 

44.04 

24 

25 

42.78 

15.95 

46.66 

27.16 

36.76 

37.56 

16.75 

44.19 

26 

1     26 

43.00 

16.32 

46.44 

27.60 

36.29 

37.84 

15.06 

44..S4 

26 

27 

43.20 

16.67 

45.25 

27.84 

84.84 

38.11 

14.36 

44.50 

27 

28 

43.37 

17.02 

46.10 

28.18 

34.42 

38.40 

13.63 

44.66 

28 

1     29 

43.54 

17.37 

44.96 

28.62 

33.98 

88.70 

12.85 

44.80 

29 

1     30 

43.74 

17.70 

44.84 

28.86 

83.62 

39.00 

11.98 

44.93 

80 

81 

43.97 

18.05 

44.75 

29.22 

33.00 

39.32 

11.04 

46.06 

81 

32 

44.22 

18.41 

44.69 

29.69 

32.39 

89.62 

•  10.06 

46.13 

82 
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APPARENT 

PLACES  OF  9  VRSM  MINORIS,  FOR 

1 

THE 

UPPER  TRANSIT  , 

AT  WASHINGTON. 

SIdeNid 
Maotb. 

JAUUAKT. 

JTKBBUABT. 

MABCH. 

i^BIL. 

Htevl' 
Montti. 

B.A. 

J>M.M)r<4. 

R.A. 

DM-WbrU. 

BA. 

Sn.NMk. 

B.A. 

Dm.  JVbfM. 

h         m 

18  15 

86  36 

h       m 

18  15 

86  3d 

h       m 
18    15 

86*35 

h       n 
18    16 

86  35 

1 

44'.91 

1^.46 

48'.08 

^'.85 

56*14 

60^96 

7'.12 

6^.98 

1 

2 

44.94 

16.13 

48.27 

6.61 

56.46 

60.83 

7.49 

59.96 

2 

3 

44.96 

15.83 

48.46 

6.88 

66.75 

60.71 

7.87 

59.99 

3 

4 

44.99 

15.54 

48.64 

6.12 

57.06 

60.56 

«.26 

60.06 

4 

5 

44.99 

15.26 

48.83 

6.84 

67.40 

60.41 

8.64 

60.14 

6 

6 

44.97 

14.96 

49.04 

6.54 

67.76 

60.26 

9.01 

60.26 

6 

7 

44.95 

14.64 

49.27 

6.26 

58.14 

60.13 

9.88 

60.40 

7  I 

8 

44.95 

14.30 

49.53 

4.96 

68.63 

60.04 

9.74 

60.55 

8 

9 

44.97 

13.94 

49.83 

4.69 

68.92 

59.97 

10.06 

60.69 

9 

10 

46.01 

13.56 

60.12 

4.45 

69.29 

69.92 

10.88 

60.84 

10  , 

11 

45.08 

13.19 

60.41 

4.25 

69.67 

69.89 

10.68 

60.98 

11 

12 

45.18 

12.83 

60.69 

4.06 

60.02 

59.86 

10.97 

61.10 

12  , 

13 

45.28 

12.49 

50.97 

3.87 

60.36 

69.84 

11.28 

61.21 

13  1 

14 

45.41 

12.17 

61.23 

8.70 

60.69 

69.82 

11.59 

61.82 

14 ; 

15 

45.52 

11.87 

61.48 

8.61 

61.02 

69.78 

11.91 

61.43 

16; 

16 

45.63 

11.59 

61.73 

3.31 

61.86 

59.73 

12.24 

61.55 

16 

17 

46.74 

11.31 

61.98 

3.11 

61.70 

59.67 

12.58 

61.68 

17 

18 

45.83 

11.03 

52.24 

2.89 

62.05 

59.61 

12.92 

61.82 

18 

19 

45.92 

10.74 

62.62 

2.67 

62.42 

69.55 

13.26 

61.99 

19  i 

20 

46.01 

10.44 

52.81 

2.45 

62.80 

69.51 

18.61 

62.18 

20 

21 

46.11 

10.12 

63.12 

2.22 

63.18 

59.48 

18.93 

62.89 

21 

22 

46.23 

9.79 

53.44 

2.02 

63.58 

59.47 

14.24 

62.61 

22 

23 

46.36 

9.46 

53.79 

1.83 

63.97 

59.48 

14.53 

62.83 

23 

24 

46.50 

9.13 

54.14 

1.65 

64.36 

59.61 

14.80 

68.05 

24 

25 

46.66 

8.79 

54.49 

1.60 

64.75 

69.57 

16.06 

68.27 

26 

26 

46.84 

8.46 

54.85 

1.37 

66.12 

69.64 

15.30 

68.47 

26 

27 

47.04 

8.14 

56.20 

1.26 

65.48 

59.71 

16.64 

63.65 

27  ' 

28 

47.25 

7.85 

65.53 

1.16 

66.81 

69.78 

15.80 

68.83 

28 

29 

47.47 

7.58 

56.84 

1.06 

66.14 

59.83 

16.06 

64.00 

29  . 

30 

47.68 

7.33 

66.14 

0.96 

66.45 

69.87 

16.35 

64.18 

80 

81 

47.89 

7.09 

66.45 

0.83 

66.78 

69.91 

16.64 

64.88 

81 

32 

48.08 

6.85 

66.75 

0.71 

67.12 

69.93 

16.94 

64.60 

82 
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APFiVSENT  PLACES  OF  1  VB.8M  MINOBIS,  FOR 

THE 

UPPEE  TRANSIT  . 

&.T  WASHINGTON. 

SUmmI 

'2i 

MAT, 

JT7NB. 

JULY. 

AUGUST. 

Koatb. 

KJL 

DM.MM4. 

tJL. 

DwkMirtk. 

&A. 

I>M.M>t«k. 

B.A. 

DM.MHt*. 

k        m 
18    16 

86  36 

18  16" 

86  36 

18  16 

86  36 

18"  16" 

86  36 

1 

16*64 

1.38 

22*17 

18.14 

21.72 

28*00 

16*.61 

sioo 

1 

2 

16.94 

4.60 

22.23 

13.60 

21.58 

23.33 

16.22 

82.21 

2 

8 

17.22 

4.85 

22.29 

13.86 

21.43 

23.64 

14.94 

82.48 

3 

4 

17.60 

6.12 

22.33 

14.19 

21.27 

23.94 

14.67 

82.64 

4 

5 

17.75 

6.40 

22.36 

14.52 

21.12 

24.23 

14.40 

82.86 

6 

6 

17.98 

5.69 

22.37 

14.82 

20.98 

24.51 

14.14 

83.09 

6 

7 

18.19 

6.97 

22.40 

15.11 

20.85 

24.78 

13.87 

83.34 

7 

8 

18.38 

6.24 

22.42 

16.41 

20.73 

26.06 

13.68 

33.59 

8 

9 

18.57 

6.60 

22.46 

16.70 

20.61 

26.35 

18.29 

88.86 

9 

10 

18.76 

6.74 

22.61 

16.00 

20.49 

26.67 

12.97 

84.12 

10 

11 

18.94 

6.97 

22.55 

16.30 

20.36 

26.00 

12.64 

84.88 

11 

12 

19.13 

7.20 

22.60 

16.62 

20.21 

26.34 

12.28 

34.62 

12 

13 

19.34 

7.44 

22.64 

16.95 

20.04 

26.68 

11.91 

34.84 

13 

14 

19.56 

7.69 

22.67 

17.31 

19.84 

27.02 

11.65 

86.04 

14 

1     15 

19.77 

7.96 

22.69 

17.67 

19.63 

27.34 

11.18 

36.20 

15 

16 

19.99 

8.22 

22.68 

18.04 

19.40 

27.66 

10.83 

86.86 

16 

17 

20.21 

8.52 

22.65 

18.41 

19.16 

27.96 

10.49 

85.50 

17 

18 

20.40 

8.84 

22.61 

18.76 

18.93 

28.22 

10.17 

85.66 

18 

19 

20.67 

9.16 

22.54 

19.10 

18.69 

28.47 

9.87 

35.84 

19 

20 

20.72 

9.60 

22.46 

19.42 

18.60 

28.71 

9.65 

86.03 

20 

21 

20.86 

9.82 

22.40 

19.72 

18.30 

28.96 

9.22 

86.25 

21 

1     22 

20.98 

10.14 

22.38 

20.00 

18.10 

29.21 

8.87 

86.47 

22 

23 

21.08 

10.45 

22.28 

20.29 

17.90 

29.49 

8.60 

36.68 

23 

1     24 

21.18 

10.73 

22.25 

20.57 

17.70 

29.79 

8.11 

86.88 

24 

25 

.21.29 

11.00 

22.21 

20.89 

17.48 

80.10 

7.71 

87.06 

26 

■     26 

21.40 

11.26 

22.18 

21.28 

17.24 

30.41 

7.31 

87.22 

26 

!     27 

21.53 

11.63 

22.13 

21.68 

16.98 

30.72 

6.90 

87.36 

27 

28 

21.67 

11.81 

22.06 

21.98 

16.70 

81.02 

6.60 

87.48 

28 

29 

21.81 

12.11 

21.97 

22.29 

16.41 

31.28 

6.11 

87.60 

29 

30 

21.94 

12.48 

21.86 

22.66 

16.11 

31.54 

6.73 

87.70 

30 

31 

22.06 

12.78 

21.72 

23.00 

16.81 

31.78 

5.35 

37.82 

31 

82 

22.17 

18.14 

21.58 

23.33 

15.61 

32.00 

4.99 

37.98 

32 
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APPARENT 

PLACES  OF  9  UR&E  MINORIS,  FOR 

THE 

tPPEE  TRANSIT 

AT  WASHINGTON. 

1  Slderad 
Unth. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

BUiml 
MoBlk. 

B.A. 

Vn-Ntrth. 

ILA. 

Vte-NcrH. 

R.A. 

Dm.  Wort*. 

B.A. 

DeciXbrO. 

b        m 

18  15 

86  36 

h       m 

18  15 

86  36 

h       m 
18    15 

86  36 

18  15 

86  36 

1 

64*99 

3f.93 

62'.65 

3^.74 

40'.13 

87".05 

30'.94 

3(11.15 

1 

2 

64.63 

38.05 

52.25 

39.76 

39.73 

36.90 

30.70 

29.88 

2 

3 

64.27 

38.18 

51.83 

39.78 

39.33 

36.74 

30.46 

29.50 

8 

4 

63.90 

38.32 

51.40 

39.79 

88.94 

36.54 

30.26 

29.16 

4 

5 

63.52 

38.46 

50.95 

39.79 

88.56 

86.34 

30.08 

28.83 

5 

6 

63.13 

88.61 

50.50 

89.77 

38.20 

86.10 

29.92 

28.51 

6 

7 

62.71 

38.76 

50.04 

39.73 

37.86 

35.86 

29.77 

28.20 

7  ! 

8 

62.27 

38.89 

49.59 

39.66 

37.55 

35.62 

29.62 

27.92 

8 ; 

9 

61.83 

39.00 

49.15 

39.57 

37.25 

36.41 

29.46 

27.64 

9  i 

10 

61.39 

39.08 

48.72 

39.48 

36.95 

35.22 

29.30 

27.38 

10 

11 

60.95 

89.14 

48.33 

39.37 

36.65 

85.04 

29.12 

27.12 

11 

12 

60.52 

39.18 

47.94 

39.28 

36.33 

34.86 

28.92 

26.84 

12 

13 

60.12 

39.21 

47.56 

89.20 

36.00 

84.68 

28.74 

26.51 

13  : 

14 

59.72 

39.25 

47.19 

39.14 

35.66 

84.60 

28.57 

26.18 

14 ; 

15 

59.34 

89.30 

46.80 

89.09 

35.32 

34.30 

28.40 

25.84 

16 

16 

58.97 

39.37 

^6.40 

39.06 

34.98 

34.07 

28.25 

26.49 

16 

17 

58.58 

39.45 

45.98 

39.00 

34.64 

33.81 

28.13 

25.13 

17    ! 

18 

68.18 

39.54 

45.54 

38.93 

34.81 

83.54 

28.03 

24.77 

li 

19 

57.75 

39.64 

45.10 

38.84 

34.01 

33.26 

27.94 

24.41 

19  , 

20 

57.32 

39.71 

44.67 

88.72 

33.73 

82.98 

27.87 

24.07 

20 

21 

56.87 

39.77 

44.25 

38.60 

33.45 

32.70 

27.80 

23.74 

21  ' 

22 

56.40 

89.81 

48.88 

38.45 

33.20 

32.42 

27.75 

23.43 

22 

23 

55.95 

39.83 

43.43 

38.29 

32.96 

32.16 

27.69 

23.13 

23  1 

24 

55.50 

39.82 

43.05 

38.13 

32.72 

31.91 

27.62 

22.84 

24 

25 

55.07 

39.82 

42.68 

37.97 

32.49 

31.66 

27.56 

22.65 

25 

1 

26 

54.64 

89.79 

42.32 

87.82 

32.25 

81.44 

27.47 

22.24 

26  1 

27 

54.24 

89.77 

41.96 

87.68 

32.01 

81.21 

27.38 

21.93 

27 

28 

53.83 

39.74 

41.61 

37.55 

31.74 

30.96 

27.30 

21.69 

28 

29' 

53.43 

89.73 

41.25 

37.42 

31.48 

80.71 

27.24 

21.22 

29 

30 

53.04 

39.73 

40.89 

37.30 

31.21 

30.45 

27.19 

20.86 

30 

31 

52.65 

39.74 

40.51 

37.19 

30.94 

30.15 

27.17 

20.47 

31 

32 

52.25 

39.76 

40.13 

37.05 

80.70 

29.83 

27.19 

20.09 

32 

r 
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APPAKKNT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOB   THE    UPPER       | 

TRANSIT  AT   WASHINGTON. 

1      Sdaral 

DftJOftlM 

a  AllDBOlCXDiB. 

y  Peoabi. 
(Alffenib.) 

|J  Hydro. 

Month. 

Rl(bt  AMMUion. 

Dw.  North. 

Right  AMOision. 

Deo.  Wort*. 

Right  ABceoBion. 

Dm.  South. 

i 

h       m 

0     1 

28  20 

h       m 

0     6 

14  25 

h        m 

0     18 

O              1 

78    0 

'    Jan. 

1 

1               B 

22.60  0.14 

36'!4  1.0 

14*89  0.12 

47.3  o'.9 

a          ■ 

31.56  0.93 

9(5.8  1.1 

11 

22.46  0.13 

35.4  1.3 

14.77  0.11 

46.4  1.0 

30.63  0.88 

89.7  1.6  i 

21 

22.33  0.12 

34.1  1.4 

14.66  0.10 

45.4  1.1 

29.75  0.79 

88.1  2.2 

31 

22.21  0.10 

32.7  1.6 

14.56  0.09 

44.3  1.0 

28.96  0.67 

85.9  2.8 

Feb. 

10 

22.11  0.07 

3L1  1.7 

14.47  0.06 

43.3  1.0 

28.29  0.54 

83.1  3.1 

30 

22.04  0.04 

29.4  1.6 

14.41  0.03 

42.3  1.0 

27.75  0.42 

80.0  3.4  ' 

March  1 

22.00  0.00 

27.8  1.6 

14.38  0.00 

41.3  0.9 

27.33  0.27 

76.6  3.6  1 

11 

22.00  0.04 

26.2  1.4 

14.38  0.03 

40.4  0.6 

27.06  0.10 

73.0  3.7 

21 

22.04  0.07 

24.8  1.2 

14.41  0.06 

39.8  0.4 

26.96  0.05 

69.3  3.9 

31 

22.11  0.13 

23.6  0.9 

14.47  0.11 

39.4  0.1 

27.01  0.21 

65.4  3.8 

April 

10 

22.24  0.17 

22.7  0.5 

14.58  0.15 

39.3  0.3 

27.22  0.37 

61.6  3.7 

20 

22.41  0.21 

22.2  0.2 

14.73  0.20 

39.6  0.5 

27.59  0.51 

57.9  3.4 

30 

22.62  0.26 

22.0  0,2 

14.93  0.24 

40.1  0.8 

28.10  0.65 

54.5  3.2 

May 

10 

22.88  0.29 

22.2  0.6 

15.17  0.26 

40.9  1.1 

28.75  0.80 

51.3  2.8 

20 

23.17  0.32 

22.8  1.0 

15.43  0.29 
1 

42.0  1.4 

29.55  0.92 

48.5  2.5 

30 

23.49  0.32 

23.8  1.3 

15.72  0.30 

43.4  1.6 

30.46  0.99 

46.0  2.1 

Jane 

9 

23.81  0.34 

25.1  1.6 

16.02  0.31 

45.0  1.9 

31.45  1.C5 

43.9  1.6 

19 

24.15  0.34 

26,8  1.B 

16.33  0.32 

46.9  1.9 

32.50  1.10 

42.3  1.1 

29 

24.49  0.33 

28.6  2.1 

16.65  0.31 

48.8  2.1 

33.60  1.10 

41.2  0.4  , 

July 

9 

24.82  OJ^?, 

30.7  2.3 

16.96  0.30 

50.9  2.1 

34.70  1.07 

40.8  0.2 

19 

26,14  0.29 

33.0  2.4 

17.26  0.28 

53.0  2.1 

35.77  1.03 

41.0  0.7  ! 

29 

25.43  0.23 

35.4  2,5 

17.54  0.25 

55.1  2.1 

36.80  0.94 

41.7  1.2  ] 

Aag. 

6 

25.68  0.22 

37.9  2.5 

17.79  0.21 

57.2  1.9 

37.74  0.82 

42.9  1.7  1 

18 

25.90  0.18 

40.4  2.5 

18.00  0.17 

59.1  1.8 

38.56  0.67 

44.6  2.3  1 

28 

26.08  0.14 

42.9  2.3 

18.17  0.13 

60.9  1.6 

39.23  0.51 

46.9  2.6  1 

Sept 

7 

26.22  0.09 

45.2  2.2 

18.30  0.10 

62.5  1.5 

39.74  0.33 

49.5  3.0 

17 

26.31  0.05 

47.4  2.1 

18.40  0.06 

64.0  1.3 

40.07  0.14 

52.5  3.0  1 

27 

26.36  0.02 

49.5  1.8 

18.46  0.02 

65.3  1.0 

40.21  0.04 

55.5  3.1 

Oct 

7 

26.38  0.02 

51.3  1.5 

18.48  0.01 

66.3  0.7 

40.17  0.24 

58.6  3.0 

17 

26.36  0.04 

52,8  1.3 

18.47  0.04 

67.0  0.5 

39.93  0.42 

61.6  3.1 

27 

26.32  0.08 

54.1  1.0 

18.43  0.06 

67.5  0.3 

39.51  0.58 

64.7  2.6 

Nov. 

6 

26.24  0.10 

55.1  0.7 

18.37  0.06 

67.8  0.0 

38.93  0.73 

67.3  2.1 

16 

26.14  0.11 

55.8  0.3 

18.29  0.09 

67.8  0.1 

38.20  0.84 

69.4  1.7 

26 

26.03  0.13 

56.1  0.0 

18.20  0.11 

67.7  0.3 

37.36  0.92 

71.1  1.1 

Dec. 

6 

25.90  0.14 

56.1  0.2 

18.09  0.12 

67.4  0.5 

36.44  0.96 

72.2  0.5 

16 

25.76  0.14 

55.9  0.6 

17.97  0.12 

66.9  0.7 

35.48  0.97 

72.7  0.1 

26 

25.62  0.15 

55.3  0.9 

17.85  0.13 

66.2  0.8 

34.51  0.96 

72.6  0.8 

36 

25.47 

54.4 

17.72 

65.4 

33.55 

71.8 

■Iter 

tti6  22dofMu«h 

U  begliu  at  the  Side 

real  Oh.  be/are  th 

e  Meu  Noon. 

34 
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AFPABENT  PLACES 

OF  THE   PRINCIPAL   TIXED    STAK8,  FOE  THE   HPFEB     || 

TRANSIT  AT  WASHINGTON. 

Sideraal 

a  CaSSIOFBA. 

iJCetl 

d>Cetl                II 

Day  of  the 

Montii. 

Deo.  JVortA. 

Dec.  A»iilA. 

Right  Amoehm. 

Dee.  fiMfU. 

h       m 

O              1 

h       m 

O             1 

h        m 

0            1 

0  32 

55  47 

0  36 

18  43 

1     17 

8  52 

Jan.      1 

49.99  0.28 

48'!6  0.6 

46.35  0.13 

6418  0.4 

14.65  o'.13 

71.0  0.8 

11 

49.71  0.27 

48,0  1.0 

46.22  0.13 

65.2  0.2 

14.52  0.13 

71.8  0.6 

21 

49.44  0J27 

47.0  1.4 

46.09  0.11 

65.4  0.0 

14.39  0.12 

72.4  0.3 

31 

49.17  0.24 

45.6  1.9 

45.98  0.11 

65.4  0.3 

14.27  0.12 

72.7  0.1 

Feb.    10 

48.93  0.21 

43.7  8.2 

45.87  0.10 

65.1  0.6 

14.15  0.12 

72.8  0.0 

20 

48.72  0.15 

41.5  2.5 

45.77  0.07 

64.5  0.8 

14.03  0.10 

t2.8  0.2 

March  1 

48.57  0.06 

39.0  2.6 

45.70  0.04 

63.7  1.1 

13.93  0.07 

72.6  (U 

11 

48.49  0.03 

86.4  2.6 

45.66  0.01 

62.6  1.3 

13.86  0.04 

72.2  0.7 

21 

48.46  0.05 

33.8  2.5 

45.65  0.04 

61.3  1.6 

13.82  0.00 

71.5  1.0 

31 

48.51  0.13 

31.3  2.3 

45.69  a08 

69.7  1.9 

13.82  0.03 

70.5  1.2 

April  10 

48.64  0.19 

29.0  2.0 

45.77  ai2 

&7.8  2.0 

18.85  0.07 

69.3  1.4 

20 

48.83  0.27 

27.0  1.7 

45.89  0-16 

55.8  2.1 

13.92  0.12 

67.9  1.7 

30 

49.10  0.33 

25.3  1.2 

46.05  0.20 

53.7  2.3 

14.04  0.16 

66.2  1.8 

May    10 

49.43  0.39 

24.1  0.7 

46.25  0.23 

51.4  2.3 

14.20  0.20 

64.4  2.0 

20 

49.82  0.43 

23.4  0.3 

46.48  a26 

49.1  2.3 

14.40  0J24 

62.4  2.0 

30 

50.25  0.45 

23.1  0.2 

46.74  0.30 

46.8  2.3 

14.64  0J27 

60.4  2.1 

June     9 

50.70  0.48 

23.3  0.7 

47.04  0.31 

44.5  2.2 

14.91  0J28 

58.3  2.1 

19 

51.18  0.48 

.    24.0  1.2 

47.35  0.32 

42.3  2.0 

15.19  0.30 

56.2  2.1 

29 

51.66  0.48 

25.2  1.6 

47.67  0.32 

40.3  1.8 

15.49  0.31 

54.1  2.0 

July     9 

52.14  0.46 

26.8  2.1 

47.99  0.32 

88.5  1.6 

15.80  0.30 

52.1  1.8 

19 

52.60  0.42 

28.9  2.4 

48.31  0,30 

36.9  1.2 

16.10  0.30 

50.3  1.5 

29 

53.02  0.39 

31.3  2.6 

48.61  0.27 

35.7  0.9 

16.40  0J29 

48.8 1.3 : 

Aug.     8 

53.41  0.34 

33.9  2.9 

48.88  0.24 

34.8  0.5 

16.69  0.25 

47.5  U 

18 

53.75  0.29 

36.8  3.0 

49.12  0.20 

34.3  0.2 

16.94  0.22 

46.5  0.8 

28 

54.04  0.24 

39.8  3.2 

49.32  0.17 

34.1  0.1 

17.16  0.19 

45.7  0.4 

Sept    7 

54.28  0.18 

43.0  3.2 

49.49  ai2 

34.2  0.4 

17.85  0.17 

45.8  0.1 

17 

54.46  0.13 

46.2  3.2 

49.61  0.08 

34.6  0.9 

17.52  0.13 

45.2  0.3  , 

27 

54.59  0.06 

49.4  3.1 

49.69  0.05 

35.5  1.1 

17.65  0.10 

45.5  0.4  1 

Oct      7 

54.65  0.00 

52.5  2.9 

49.74  0.01 

36.6  1.2 

17.75  0.C6 

45,9  0.7 

17 

54.65  0.04 

55.4  2.7 

49.75  0.02 

37.8  1.3 

17.81  0.02 

46.6  0.9  1 

27 

54.61  0.08 

58.1  2.5 

49.73  0.05 

39.1  1.4 

17.83  0.00 

47.5  1.1 

Nor.     6 

54.53  0.13 

60.6  2.1 

49.68  0.07 

40.5  1.4 

17.83  0J)3 

48.6  1.1 

16 

54.40  0.19 

62.7  1.7 

49.61  0.09 

41.9  1.4 

17.80  0.C6 

49.7  1.2 

26 

54.21  0.22 

64.4  1.2 

49.52  0.11 

43.3  1.3 

17.74  0.07 

50.9  1.1 

Dec     6 

53.99  O.SS 

65.6  0.8 

49.41  0.12 

44.6  1.0 

17.67  0U)0 

52.0  1.1 

16 

53.74  0.27 

66.4  0.2 

49.29  0.13 

45.6  0.8 

17.58  0.11 

53.1  0.9 

26 

53.47  0.28 

66.6  0.3 

49.16  0.13 

46.4  0.6 

17.47  0.13 

54.0  0.9 

36 

53.19 

66.3 

49.03 

47.0 

17.34 

54.9 

NOM— 

•  Before  tlM22d  of  S 

lurch  tbe  SldeiMl 

day  of  the  IfioDth 

bieittia*tlie8idi 

nal  Oh.  a/l«r  the  M< 

•a  Noon; 
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OF  THE   PRINCIPAL  PIXED    STABS,  FOB   THE  UPFEB       | 

ZBANfilT  AT  WASHINQTOH. 

1          flUklMl 

a  Eridani. 
(Achemar.) 

a  Abibtib. 

rCeti. 

BikjofUie 

HOQtb. 

DM.JBMrtA. 

BigbiAaeMifM. 

Dm.  North. 

B^t^mmt^km. 

Deo.  North. 

h       m 

o         ; 

h       m 

O             1 

h        m 

1 

O              1 

1  32 

57  65 

1  59 

22  49 

2  36 

2  39 

Jaiu      1 

39.30  0.34 

56'!5  0.4 

a          a 

32.37  0.13 

ISLO  0.4 

B               S 

16.93  0.10 

38.6  0.8 

11 

38.96  0.35 

56.9  0.2 

32.24  0.14 

11.6  0.6 

16.83  0.12 

37.8  0.7  1 

21 

38.G1  0.34 

56.7  0.7 

32.10  0.15 

11.0  0.7 

16.71  0.14 

37.1  0.7 

1               ^^ 

38.27  0.32 

56.0  1.3 

31.95  0.15 

10.3  0.8 

16.57  0.15 

36.4  0.6  1 

Feb.    10 

37.95  0.29 

54.7  1.7 

31.80  0.15 

9.5  1.0 

16.42  0.15 

35.8  0.4  ' 

20 

37.66  0.26 

53.0  2.3 

31.65  0.13 

8.5  1.0 

16.27  0.15 

35.4  0.2  ' 

March  1 

37.40  0.22 

50.7  2.6 

31.52  0.11 

7.5  1.0 

16.12  0.13 

35.2  0.1 

11 

37.18  0.16 

48.1  2.9 

31.41  0.08 

6.5  1.0 

15.99  0.11 

.    35.1  0.0 

21 

37.02  0.11 

45.2  3.2 

31.33  0.05 

5.5  0.8 

15.88  0.07 

35.1  0.2 

SI 

36.91  0.04 

42.0  3.2 

31.28  0.01 

4.7  0.7 

15.81  0.03 

35.3  0.4 

ApnllO 

36.87  0.03 

38.8  3.5 

31iJ7  0.05 

4.0  0.5 

15.78  0.01 

35.7  0.6 

^    20 

36.90  0.11 

35.3  3.7 

31.32  0.10 

3.5  0.3 

15.79  0.04 

36.3  0.8 

1              80 

37.01  0.18 

31.6  3.5 

31.42  0.15 

3.2  0.0 

15.83  0.09 

37.1  1.0 

,     May   10 

37.19  0.23 

28.1  8.4 

31.57  0.19 

3.2  0.2 

15.92  0.14 

38.1  1.2 

I              20 

37.42  0.30 

24.7  3.1 

31.76  0.22 

3.4  0.5 

16J06  0.18 

39.3  1.5 

I              30 

37.72  0.36 

2L6  2.9 

31.98  0.27 

aO  0.8 

16J24  0.21 

40.8  1.7 

June     9 

38.08  0.40 

18.7  2.6 

32.25  0.30 

4.7  1.0 

16.45  0.25 

42.5  1.7 

19 

38.48  0.44 

16.1  2.3 

32.55  0.31 

5.7  1.2 

16.70  0.27 

44.2  1.7 

29 

38J92  0.45 

13.8  1.9 

32.86  0.32 

6.9  1.5 

16.97  0.2!> 

45.9  1.7 

Julj     9 

39.37  0.47 

11,9  1.3 

3a  18  0.33 

8.4  1.6 

17.26  0.30 

47.6  1.7  1 

19 

39.84  0.47 

10.6  0.5 

33.51  0.33 

10.0  1.7 

17.56  0.3C 

49.3  1.7 

29 

40.31  0.45 

10.1  0.0 

33.84  0.32 

11.7  1.8 

17.86  0.3C 

51.0  1.5 

Aug.     8 

40.76  0.43 

10.1  0.4 

34.16  0.29 

ia5  1.7 

18.16  0.26 

52.5  1.3 

18 

41.19  0.39 

10.5  1.1 

34.45  0.27 

15.2  1.7 

18.44  0.27 

5a8  1.2 

28 

41.58  a33 

11.6  1.6 

34.72  0.24 

16.9  1.6 

18.71  0.25 

55.0  0.9 

j     Sept    7 

41.91  6.26 

13.2  2.0 

34.96  0.21 

18.5  1.6 

1^96  0.22 

55.9  0.6 

17 

42.17  0.21 

15.2  2.5 

35.17  0.18 

20.1  1.4 

19.18  0.19 

56.5  0.2 

27 

42.38  0.13 

17.7  2.7 

35.35  0.15 

21.5  1.3 

19-37  0.17 

56.7  0.0 

0<4.      7 

42.51  0.07 

20.4  2.8 

35.50  0.12 

22.8  £.1 

19.54  0.15 

56.7  0.1 

17 

42.56  0.01 

23.2  3.0 

35.62  0.09 

23.9  1.0 

19.69  0.11 

56.6  0.3 

27 

42.37  0.07 

26.2  3.0 

85.71  0.06 

24.9  0.8 

19.80  0.08 

56.3  0.4 

l^OT-      6 

42.50  0.13 

29.2  2.9 

85.77  0.02 

25.7  0.6 

19.88  0.C6 

55.9  0.7 

16 

42.37  0.19 

32.1  2.6 

35.79  0.01 

26.3  0.4 

19.94  0.02 

55.2  0.8 

26 

42.18  0.24 

34.7  2.2 

35.78  0.04 

26.7  0.3 

19.96  0.01 

54.4  0.9 

Dec     6 

41.94  0.28 

36.9  1.8 

35.74  0.06 

27.0  0.0 

19.95  0.03 

5a5  0.8 

16 

41.66  0.32 

38.7  1.2 

85.68  0.09 

27.0  0.1 

19.92  0.07 

52.7  0.8 

26 

41.34  0.34 

39.9  0.7 

35.59  0.12 

26.9  0.3 

19.85  0.09 

51.9  0.9 

36 

41.00 

40.6 

.    35.47 

26.6 

19.76 

51.0 

«fitt 

il»22doriIftioli 

ft  begin  ■*  tlM  SUi 
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FIXED  STARS,    1864. 


APPARENT   PLACES 

OF  THE    PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER 

TRANSIT  AT   WASHINGTON. 

1 

SidenMl 

a  Cbti. 

a  PebSEI. 

,TaarL                  || 

Day  of  the 
Month. 

1 

Right  Anenslon. 

>D»c.JVort*. 

BJght  Aaoension. 

Dee.  North. 

Deo.  AbrtA.     1 

h       m 

O              1 

h       m 

O             1 

h        m 

^  o         • 

2  55 

3  33 

3  14 

49  22 

3  39 

23  40   , 

Jan. 

1 

12,01  0.09 

13''.2  0.8 

40'.55  046 

36".8  0.9 

26.45  0.07 

5^9  0.1  ' 

11 

11.92  0.12 

12.4  0.7 

40.39  0.19 

37.7  0.5 

26.38  0.11 

57.8  0.1 

21 

11.80  0.15 

11.7  0.6 

40.20  0.22 

38.2  0.2 

26.27  0.14 

57.7  0.2 

31 

11.65  0.15 

11.1  04> 

39.98  0.25 

38.4  0.2 

26.13  0.17 

57.5  0.3  1 

Feb. 

10 

11.50  0.16 

10.6  0.5 

39.73  0.26 

38.2  0.6 

25.96  0.18 

57J2  OS, 

1 

20 

11.34  0.15 

10.1  0.3 

39.47  0.27 

37.6  1.0 

25.78  0.18 

56.7  0.6 

March  1 

11.19  0.14 

9.8  0.2 

39.20  0.25 

36.6  1.3 

25.60  0.18 

56.1  0.6 

11 

11.05  0.12 

9.6  0.0 

38.95  0.21 

35.3  1.5 

25.42  0.16 

55.5  0.7  1 

21 

10.93  0.09 

9.6  0.1 

38.74  0.16 

33.8  1.7 

25.26  0.12 

54.8  0.7 

31 

10.84  0.05 

9.7  0.3 

38.58  0.12 

32.1  1.8 

25.14  0.09 

54.1  0.6 

April 

10 

10.79  0.01 

10.0  0.6 

38.46  0.05 

30.3  1.9 

25.05  0.05 

53.5  0.5  1 

20 

10.78  0.03 

10.6  0.8 

38.41  0.01 

28.4  1.8 

25.00  0.01 

53.0  0.5  , 

30 

10.81  0.08 

11.4  1.0 

38.42  0.09 

26.6  1.7 

24.99  0.03 

52.5  0.3 

Maj 

10 

10.89  0.12 

12.4  1.1 

38.51  0.16 

24.9  1.5 

25.02  0.10 

52.2  0.1 

20 

11.01  0.16 

13.5  1.2 

38.67  0.21 

23.4  1.4 

25.12  0.15 

52.1  0.0  i 

30 

11.17  0.20 

14.7  1.4 

38.88  0.28 

22.0  1.0 

25.27  0.20 

52.1  0.2 

June 

9 

11.37  0.23 

16.1  1.6 

39.16  0.33 

21.0  0.7 

25.47  0.22 

52.3  0.4 

19 

11.60  0.26 

17.7  1.8 

39.49  0.37 

20.3  0.4 

25.69  0.25 

52.7  0.6 

29 

11.86  0.28 

19.5  1.7 

39.86  0.40 

19.9  0.0 

25.94  0.28 

53.3  0.7 

July 

9 

12.14  0.29 

21.2  1.7 

40.26  0.42 

19.9  0.3 

26.22  0.31 

54.0  0.9 

19 

12.43  0.30 

22.9  1.6 

40.68  0.43 

20.2  0.5 

26.53  0.33 

54.9  1.0 

29 

12.73  0.31 

24.5  1.4 

41.11  0.44 

20.7  0.9 

26.86  0.32 

55.9  1.1 

Aug. 

8 

13.04  0.29 

25.9  1.3 

41.55  0.43 

21.6  1.2 

27.18  0.32 

57.0  1.2 

18 

13.33  0.27 

27.2  1.1 

41.98  0.42 

22.8  1.4 

27.50  0.31 

58.2  l.l 

28 

13.60  0.25 

28.3  1.0 

42.40  0.40 

24.2  1.6 

27.81  0.30 

59.3  1.1 

Sept 

7 

13.85  0.24 

29.3  0.6 

42.80  0.37 

25.8  1.8 

28.11  0.2tJ 

60.4  1.0 

17 

14.09  0.22 

29.9  0.3 

43.17  0.33 

27.6  1.8 

28.39  0.27 

61.4  0.9 

27 

14.31  0.19 

30.2  0.1 

43.50  0.30 

'     29.4  2.0 

28.66  0.24 

62.3  0.9 

Oct. 

7 

14.50  0.16 

30.3  0.1 

43.80  0.28 

31.4  2.1 

28.90  0.22 

63.2  0.7 

17 

14.66  0.13 

30.2  0.4 

44.08  0.23 

33.5  2.1 

29.12  0.20 

63.9  0.7  , 

27 

14.79  0.10 

29.8  0.5 

44.31  0.19 

35.6  2.1 

29.32  0.17 

64.6  0.6 

Nov. 

6 

14.89  0.07 

29.3  0.6 

44.50  0.14 

37.7  2.0 

29.49  0.13 

65.2  0.5  , 

16 

14.96  0.04 

28.7  0.8 

44.64  0.09 

39.7  2.0 

29.62  0.10 

65.7  0.4 

26 

15.00  0.01 

27.9  0.8 

44.73  0.03 

41.7  1.8 

29.72  0.07 

66.1  0.3 

Dec 

6 

15.01  0.02 

27.1  0.9 

44.76  0.02 

43.5  1.7 

29.79  0.02 

66.4  0J2 

16 

14.99  0.05 

26.2  0.8 

44.74  0.08 

45.2  1.4 

29.81  0.t)2 

66.6  0.1  , 

26 

14.94  0.08 

25.4  0.8 

44.66  0.14 

46.6  1.0 

29.79  0.06 

66.7  0.0 

36 

14.86 

24.6 

44.52 

47.6 

29.73 

66.7 

NOM— 
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APPARENT   PLACES 

OF  THE   PRINCIPAL    FIXED    STABS,  FOR   THE    UPPER 
TRANSIT  AT   WASHINGTON. 

r'  EridanL 

a  Tauri. 
{Aidebanm.) 

a  AURIOJS. 
{Capeiia.) 

Right  AKeiulon. 

JHc.  South. 

Dee,  North. 

Right  AMenaloii. 

Deo.  Nofth. 

h       m 

3  51 

13  53 

h      m 

4  28 

O             1 

16  13 

h        m 

5     6 

O              1 

45  51 

Jan. 
Feb. 

1 

11 
21 
31 
10 

42.87  0.08 
42.79  0.11 
42.68  0.14 
42.54  0.16 
42.38  0.18 

58'!5  1.5 
60.0  1.2 
61.2  1.0 
62.2  0.8 
63.0  0.4 

9.43  0.03 
9.40  0.07 
9.33  0.12 
9.21  0.15 
9.06  0.17 

57''.3  o'.3 
57.0  0.3 
56.7  0.4 
56.3  0.3 
56.0  0.4 

42.05  0.02 
42.03  0.08 
41.95  0.13 
41.82  0.19 
41.63  0.22 

2(5.7  1.3 

22.0  1.2 
23.2  0.9 

24.1  0.7 
24.8  0.4 

20 

March  1 

11 

1             21 

1             ^^ 

42.20  0.19 
42.01  0.18 
41.83  0.17 
41.66  0.14 
41.52  0.11 

63.4  0.1 

63.5  0.2 
63.3  0.4 
62.9  0.7 
62.2  1.0 

8.89  0.17 
8.72  0.18 
8.54  0.18 
8.36  0.15 
8.21  0.12 

55.6  0.4 
55.2  0.4 
54.8  0.3 
54.5  0.3 
54.2  0.2 

41.41  0.25 
41.16  0.26 
40.90  0.26 
40.64  0.24 
40.40  0.21 

25.2  0.1 

25.3  0.2 
25.1  0.5 
24.6  0.7 
23.9  0.9 

April 
May 

10 
20 
30 
10 
20 

41.41  0.08 
41.33  0.03 

41.30  0.01 

41.31  0.05 
41.36  0.11 

61.2  1.3 
59.9  1.6 

58.3  1.8 
56.5  2.0 
54.5  2.1 

8.09  0.09 
8.00  0.05 
7.95  0.00 
7.95  0.03 
7.98  0.09 

54.0  0.2 
53.8  0.0 

53.8  0.1 

53.9  0.2 

54.1  0.3 

40.19  0.17 
40.02  0.11 
39.91  0.05 
39.86  0.01 
39.85  0.07 

23.0  1.2 
21.8  1.4 

20.4  1.4 
19.0  1.5 

17.5  1.4 

June 
July 

30 

9 

19 

29 

9 

41.47  0.15 
41.62  0.18 
41.80  0.21 
42.01  0.24 
42.25  0.27 

52.4  2.2 
50.2  2.3 
47.9  2.2 
45.7  2.2 

43.5  2.0 

8.07  0.14 
8.21  0.18 
8.39  0.21 
8.60  0.23 
8.83  0.27 

54.4  0.5 
54.9  0.6 

55.5  0.8 
56.3  0.8 
57.1  0.9 

39.92  0.13 
40.05  0.18 
40.23  0.22 
40.45  0.28 
40.73  0.32 

16.1   1.4 
14.7  1.3 
13.4  1.1 

12.3  0.9 

11.4  0.8 

Aug. 

19 
29 

8 
18 
28 

42.52  0.29 
42.81  0.29 
43.10  0.30 
43.40  0.29 
43.69  0.28 

41.5  1.8 
39.7  1.5 
38.2  1.3 
36.9  0.9 
36.0  0.4 

9.10  0.28 
9.38  0.29 
9.67  0.30 
9.97  0.31 
10.28  0.30 

58.0  0.9 
58.9  1.0 
59.9  0.9 
60.8  0.8 
61.6  0.7 

41.05  0.35 
41.40  0.38 
41.78  0.39 
42.17  0.40 
42.57  0.41 

10.6  0.6 

10.0  0.3 

9.7  0.1 

9.6  0.1 

9.7  0.3 

!    ^Pt- 
Oct 

7 
17 
27 

7 
17 

43.97  0.26 
44.23  0.24 
44.47  0.23 
44.70  0.20 
44.90  0.18 

35.6  0.0 
35.6  0.3 
35.9  0.6 

36.5  1.1 

37.6  1.3 

10.58  0.29 
10.87  0.28 
11.15  0.26 
11.41  0.25 
11.66  0.23 

62.3  0.6 
62.9  0.4 
63.3  0.3 
63.6  0.2 
63.8  0.0 

42.98  0.41 
43.39  0.39 
43.78  0.39 
44.17  0.37 
44.54  0.34 

10.0  0.4 

10.4  0.5 
10.9  0.7 
11.6  0.9 

12.5  1.1 

'    Nov. 
De& 

27 

6 

16 

26 

6 

45.08  0.15 
45.23  0.11 
45.34  0.08 
45.42  0.06 
45.48  0.01 

38.9  1.5 
40.4  1.8 
42.2  1.9 
44.1  1.9 
46.0  1.9 

11.89  0.20 
12.09  0.18 
12.27  0.14 
12.41  0.10 
12.51  0.07 

63.8  0.1 
63.7  0.2 
63.5  0.2 
63.3  0.3 
63.0  0.3 

44.88  0.31 
45.19  0.28 
45.47  0.25 
45.72  0.20 
45.92  0.14 

13.6  1.2 
14.8  1.2 
16.0  1.3 
17.3  1.4 
ia7  1.4 

16 
26 
36 

45.49  0.03 
45.46  0.07 
45.39 

47.9  1.8 
49.7  1.6 
51.3 

12.58  0.03 
12.61  0.01 
12.60 

62.7  0.3 
62.4  0.3 
62.1 

46.06  0.08 
46.14  0.02 
46.16 

20.1  1.4 
21.5  1.4 
22.9 

after 
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APPAEEMT   PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB   THE    UFPEB      | 

TBANSIT  AT   WASHINGTON. 

Sidenal 

8  Ortoitis. 
'       (BigeL) 

jJ  Tauxi. 

S  Orionis.                1 

Day  off 

he 

Montfe 

. 

UgbilMMiOll. 

Dtc,  North. 

Dec.  Stmtk. 

h       m 

o            / 

h       m 

O             1 

h        m 

o         .      1 

5     8 

8  21 

5  17 

28  29 

5  25 

0  24 

Jan. 

1 

2.25  0.01 

49'!3  1.6 

44.38  0.00 

16.9  0.4 

0         0 

5.81  0.00 

ld.7  1.2 

11 

2.24  0.06 

50.9  1.4 

44.38  0.04 

17.3  0.3 

5.81  0.03 

17.9  1.1  ! 

21 

2.18  0.10 

52.3  1.2 

44.34  0.08 

17.6  0.3 

5.78  0.08 

19.0  1.0 

31 

2.08  0.14 

53.5  1.0 

44.26  0.13 

17.9  0.2 

5.70  0.12 

20.0  0.8  i 

Feb. 

10 

1.94  0.16 

54.5  0.7 

44.13  0.17 

18.1  0.0 

5.58  0.15 

20.8  0.7 

20 

1.78  0.18 

55.2  0.5 

43.96  0.19 

18.1  0.1 

5.43  0.17 

21.5  0.4 

March  1| 

1.60  0.19 

55.7  0.2 

43.77  0.20 

18.0  0.2 

5.26  0.18 

21.9  0.2 

11 

1.41  0.18 

55.9  0.1 

43.57  0.20 

17.8  0.3 

5.08  0.19 

22.1  0.1 

21 

1.23  0.18 

55.8  0.3 

4a37  0.19 

17.5  0.3 

4.89  0.17 

22.2  0.1 

31 

1.05  0.16 

55.5  0.6 

43.18  0.17 

17.2  0.4 

4.72  0.16 

22.1  0.2 

April 

10 

0^  0.12 

54.9  0.8 

4a01  0.14 

16.8  0.5 

4.56  0.13 

21.9  0.5 

20 

0.77  0.08 

54.1  0.9 

42.87  0.09 

16.3  0.6 

4.43  0.09 

21.4  0.7 

80 

0.69  6.05 

53.2  1.2 

42.78  0.05 

15.7  0.6 

4.34  0.06 

20.7  0.9 

May 

10 

0.64  0.01 

52.0  1.4 

42.73  0.00 

15.1  0.5 

4i28  0.02 

19.8  1.0 

20 

a63  0.02 

5a6  1.6 

42.73  0.04 

14.6  0.5 

4i26  0.03 

18.8  1.1 

30 

0.65  0.08 

49.0  1.8 

42.77  0.10 

14.1  0.4 

4.29  0.06 

17.7  1.3 

June 

9 

0.73  0.12 

47.2  1.8 

42.87  0.14 

13.7  0.3 

4.35  0.11 

16.4  1.4 

19 

0.85  0.15 

45.4  1.9 

43.01  0.18 

13.4  0.2 

4.46  0.15 

15.0  M  1 

29 

1.00  0.19 

43.5  1.9 

43.19  0.22 

ia2  0.1 

4.61  0.18 

13.6  1.5 

July 

9 

1.19  0.22 

41.6  1.8 

4^41  0.26 

13.1  0.1 

4.79  0.21 

12.1  1.4 

19 

1.41  0.24 

89.8  1.6 

43.67  0.29 

13.2  0.2 

5.00  0.24 

10.7  1.3  ' 

29 

1.65  0.26 

38.2  1.4 

43.96  0.29 

ia4  0.2 

5J24  0.25 

9.4  1.3 

Aug. 

8 

1.91  0.27 

36.8  1.3 

44.25  0.31 

13.6  0.2 

5.49  0.26 

8.1  1.0  1 

18 

2.18  0.28 

35.5  1.0 

44.56  0.32 

13.8  0.3 

5.75  0.27 

7.1  0.8 

28 

2Ae  0.28 

34.5  0.7 

44.88  0.32 

14.1  0.3 

6.02  0.28 

6.3  0.5  , 

Sept. 

7 

2.74  0.28 

33.8  0.3 

45.20  0.33 

14.4  0.3 

6.30  0.28 

5.8  0.3  1 

17 

3.02  0.27 

33.5  0.1 

45.53  0.32 

14.7  0.3 

6.58  0.28 

5.5  0.0  ' 

27 

3.29  0.27 

33.6  0.4 

45.85  0.32 

15.0  0.3 

6.86  0.27 

5.5  0.3 

OcL 

7 

3.56  0.25 

34.0  0.8 

46.17  0.30 

15.3  0.3 

7.13  0.27 

5.8  0.5 

17 

3.81  0.24 

34.8  1.2 

46.47  0.29 

15.6  0.3 

7.40  0.25 

6.3  0.9  1 

27 

4.05  0-22 

36.0  1.4 

46.76  0.27 

15.9  0.3 

7.65  0.23 

7.2  1.1  , 

Not. 

6 

4.27  0.19 

37.4  1.6 

47.03  0.24 

16.2  0.3 

7.88  0.21 

8.8  1.3! 

16 

4.46  0.17 

39.0  1.8 

47.27  0.21 

16.5  0.2 

8.09  0.18 

9.6  .1.4 

26 

4.63  0.12 

40.8  1.8 

47.48  0.17 

16.7  0.3 

8.27  0.16 

11.0  1.4, 

Dec 

6 

4.75  0.08 

42.6  1.8 

47.65  0.13 

17.0  0.3 

8.43  0.11 

12.4  1.5 

16 

4.83  0.05 

44.4  1.8 

47.78  0.08 

17.3  0.4 

8.64  0.C7 

13.9  1.4 

26 

4.88  0.01 

46.2  1.7 

47.86  0.03 

17.7  0.4 

a61  0.03 

15.3  1.4  , 

36 

4.89 

47.9 

47.89 

18.1 

a64 

16.7 

NOM.- 
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IPPAKENT  PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT  WASHINGTON. 

SMenal 

aLepoiis. 

•  Orionis. 

a  Coliimbe. 

Dajoftte 

MonBi. 

UgMAmoioa. 

Dm.  AnK*. 

Bight  iMIikMI. 

DM.&MIIA. 

Deo.  South. 

h       m 

o          t 

h       m 

0             1 

b        m 

O             i 

5  26 

17  55 

5  29 

1  17 

6  34 

34     8 

Jan. 

1 

46'l3  04)1 

28'!0  2.1 

20.99  0.00 

3616  1.3 

B               1 

45.83  0U)4 

63.0  2.7 

11 

46.12  0.C6 

30.1  1.9 

20.99  0.03 

37.9  1.2 

45.79  0.09 

65.7  2.5 

21 

46.06  0.10 

32.0  1.6 

20.96  0.07 

39.1  1.0 

45.70  0.13 

68.2  2.1 

31 

45.96  0.14 

33.6  1.3 

20.89  0.12 

40.1  0.9 

45.57  0.17 

70.3  1.8 

Feb. 

10 

45.82  0.17 

34.9  1.0 

20.77  0.15 

41.0  0.6 

45.40  0J21 

72.1  1,3 

20 

45.65  0.19 

35.9  0.7 

20.62  0-17 

41.6  0.5 

45.19  0,23 

73.4  0.9 

Man^  1| 

45.46  0.20 

36.6  0.3 

20.45  0.18 

42.1  0.2 

44.96  0.23 

74^  OU 

11 

45.26  OJK) 

36.9  0.0 

20.27  0.18 

42.3  0.1 

44.73  0.25 

74.7  0.1  , 

21 

45.06  0.19 

36.9  0.4 

20.09  0.18 

42.4  0.1 

44.48  0.24 

74.6  0.5 

31 

44.87  0.18 

36.5  0.7 

19.91  0.16 

42.3  0.3 

44.24  0.22 

74.1  0.8 

April 

10 

44.69  0.15 

35.8  1.0 

19.75  0.13 

42.0  0.5 

44.02  0.20 

73.3  1.3 

20 

44.54  0.11 

34.8  1.2 

19.62  0.10 

41.5  0.7 

43.82  0,17 

72.0  1.7 

30 

44.43  0.08 

33.6  1.6 

19.52  0.07 

40.8  0.9 

43.65  0.12 

70.3  2.0  i 

May 

10 

44.35  0U)4 

32.0  1.8 

19.45  0.02 

39.9  1.0 

43.53  0.07 

68.3  2.3 

20 

44.31  00)1 

30iJ  1.9 

19.43  0.03 

38.9  1.1 

43.46  0.02 

66.0  2.6 

30 

44.32  OUVl 

28.3  2.1 

19.46  a06 

37.8  1.3 

43.44  0.02 

63.4  2.7 

Jane 

9 

44.36  0.10 

26.2  2.2 

19.52  0.10 

36.5  1.4 

43.46  0,07 

60.7  2.8 

19 

44.46  0.13 

24.0  2.3 

19.62  0.14 

35.1  1.5 

43.53  0.11 

57.9  2.9 

29 

44.59  0.17 

21.7  2.3 

19.76  0.18 

33.6  1.5 

43.64  0.16 

55.0  2.8 

July 

9 

44.76  OJao 

19.4  2.1 

19.94  0.21 

32.1  1.4 

43.80  0.19 

52.2  2J 

19 

44.96  0.22 

17.3  2.0 

20.15  0.23 

30.7  1.4 

43.99  0.23 

49.5  2.5 

29 

45.18  0.25 

15.3  1.9 

20.38  0.24 

29.3  1.2 

44.22  0.26 

47.0  2.2  , 

Aug. 

8 

45.43  0.27 

13.4  1.5 

20.62  0.26 

28.1  1.1 

44.48  0.28 

44.8  1.8  ' 

18 

45.70  0.28 

11.9  1.1 

20.88  0.2R 

27.0  0.9 

44.76  0.30 

43.0  1.3 

28 

45.96  0J38 

10.8  0.8 

21.16  0J28 

26.1  0.6 

45.06  0.31 

41.7  0.9  1 

Sept 

7 

46.26  0.29 

10.0  0.3 

21.44  0.28 

25.5  0.3 

45.37  0.31 

40.8  0.4  ^ 

17 

46.55  0.28 

9.7  0.2 

21.72  0.26 

25.2  0.1 

45.68  0.32 

40.4  0.2 

27 

46.83  0.28 

9.9  0.5 

22.00  0.27 

25.3  0.4 

46.00  0.30 

40.6  0.8  , 

Oct. 

7 

47.11  0.27 

10.4  1.1 

22.27  0.27 

25.7  0.5 

46.30  0.30 

41.4  1.4  ! 

17 

47.38  0425 

11.5  1.5 

22.54  0.25 

.   26i2  0.9 

46.60  0.28 

42.8  1.8 

27 

47.63  0.23 

13.0  1.8 

22.79  0.23 

27.1  1.1 

46.88  0.25 

44.6  2.2 

Nov. 

6 

47.86  0.21 

14.8  2.0 

23.02  0.21 

28.2  1.3 

47.13  0.22 

46.8  2.7 

16 

48.07  0.18 

16.8  2.3 

23.23  0.19 

29.5  1.5 

47.35  0.18 

49.5  2.9 

26 

48.25  0.13 

19.1  2.4 

23.42  0.16 

31.0  1.5 

47.53  0.14 

62.4  2.9 

Dec. 

6 

48.88  0.11 

21.5  2.4 

23J»  0.11 

32.5  1.5 

47.67  0.10 

55.3  3.1 

16 

48.49  0.06 

23.9  9.3 

23.69  0.07 

34.0  1.5 

47.77  0.05 

58.4  3.0 

26 

48.55  0.01 

26.2  2.2 

23.76  0.04 

35.5  1.4 

47.82  0.01 

61.4  2.8 

36 

48.56 

28.4 

23.80 

36.9 

47.81 

64.2 

• 

^tor 

«h»»dorilMQh 
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FIXED   STARS,    1864. 


APPAEENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER     || 

TRANSIT   AT   WASHINGTON. 

Hderal 

a  Okiokib. 

/t  Geminoram. 

1 

a  Aligns. 
(Camptis.) 

DayoftlM 
MoDth. 

1 

1 

Deo.AbrtA. 

Right  AMeosion. 

J>».  North. 

Deo.  Snft4. 

h      m 

0           / 

h       m 

O             1 

h        m 

o    ^    » 

5  47 

7  22 

6  14 

22  34 

6  20 

52  37 

Jan.      1 

B               B 

50.85  0.03 

36!o  0.9 

B          a 

46.53  0.07 

40'.8  0.0 

58.77  0.04 

2^.5  3.5 

11 

50.88  0.02 

35.1  0.8 

46.60  0.01 

40.8  0.0 

58.73  0.11 

33.0  3.2 

21 

50.86  0.06 

34.3  0.7 

46.61  0.04 

40.8  0.0 

58.62  0.16 

36.2  2.8  , 

31 

50.80  0.10 

33.6  0.6 

46.57  0.09 

40.8  0.1 

58.46  0.23 

39.0  2.5  : 

Feb.    10 

50.70  0.14 

33.0  0.4 

46.48  0.13 

40.9  0.1 

58.23  0.28 

41.5  8.0  1 

20 

50.56  0.16 

32.6  0.3 

46.35  0.16 

41.0  0.1 

57.95  0.32 

43.5  1.6 

March  1 

50.40  0.18 

32.3  0.2 

46.19  0.18 

41.1  0.0 

57.63  0.34 

45.1  1.0 

11 

50.22  0.18 

32.1  0.1 

46.01  0.19 

41.1  0.1 

57.29  0.36 

46.1  0.6  ; 

21 

50.04  0.18 

32.0  0.0 

45.82  0.19 

41.2  0.0 

56.93  0.37 

46.7  0.0 

31 

49.86  0.16 

32.0  0.1 

45.63  0.18 

41.2  0.1 

56.56  0.35 

46.7  0.5 

April  10 

49.70  0.14 

32.1  0.2 

45.45  0.16 

41.1  0.2 

56.21  0.32 

46.2  0.9 

20 

49.56  0.11 

32.3  0.3 

45.29  0.13 

40.9  0.1 

55.89  0.30 

45.3  1.6 

30 

49.45  0.07 

32.6  0.4 

45.16  0.10 

40.8  0.2 

55.59  0.25 

43.8  2.0 

May   10 

49.38  0.03 

33.0  0.6 

45.06  0.05 

40.6  0.2 

55.34  0.20 

41.8  2.3  ; 

20 

49.35  0.01 

33.6  0.7 

45.01  0.00 

40.4  0.2 

55.14  0.15 

39.5  2.6 

30 

49.36  0.05 

34.3  0.8 

45.01  0.04 

40.2  0.1 

54.99  0.08 

36.9  2.9  1 

June     9 

49.41  0.10 

35.1  0.8 

45.05  0.07 

40.1  0.1 

54.91  0.03 

34.0  34) 

19 

49.51  0.13 

35.9  1.0 

45.12  0.12 

40.0  0.0 

54.88  0.04 

31.0  3.1 

29 

49.64  0.17 

36.9  1.0 

45.24  0.16 

40.0  0.0 

54.92  0.09 

27.9  3.2  ' 

July     9 

49.81  0.20 

37.9  1.0 

45.40  0.19 

40.0  0.1 

55.01  0.16 

24.7  3,1 

19 

50.01  0.22 

38.9  0.9 

45.59  0.23 

40.1  0.0 

55.17  0.20 

21.6  3.0 

29 

50.23  0.24 

39.8  0.9 

45.82  0.25 

40.1  0.0 

55.37  0.25 

18.6  2.8 

Aug.    8 

50.47  0.26 

40.7  0.7 

46.07  0.27 

40.1  0.1 

55.62  0.30 

15.8  2.3  1 

18 

50.73  0.27 

41.4  0.6 

46.34  0.27 

40.2  0.0 

55.92  0.34 

13.5  1.8 

28 

51.00  0.28 

42.0  0.4 

46.61  0.29 

40.2  0.0 

56.26  0.37 

11.7  1.4 

Sept    7 

51.28  0.28 

42.4  0.2 

46.90  0.31 

40.2  0.1 

56.63  0.39 

10.3  0.8 

17 

51.56  0.29 

42.6  0.0 

47.21  0.31 

40.1  0.2 

57.02  0.40 

9.5  0.1  1 

27 

51.85  0.29 

42.6  0.2 

47.52  0.31 

39.9  0.3 

57.42  0.41 

9.4  0.4  ' 

Oct      7 

52.14  0.28 

42.4  0.5 

47.83  0.31 

39.6  0.3 

57.83  0.40 

9.8  1.1  1 

17 

52.42  0.26 

41.9  0.7 

48.14  0.31 

39.3  0.3 

58.23  0.38 

10.9  1.8 

27 

52.68  0.26 

41.2  0.8 

48.45  0.29 

39.0  0.4 

58.61  0A5 

12.7  2.3  ' 

Nov.     6 

52.94  0.23 

40.4  1.0 

48.74  0.28 

38.6  0.4 

58.96  0.32 

15.0  2.7 

16 

53.17  0.21 

39.4  1.1 

49.02  0.25 

38.2  0.3 

59.28  0.26 

17.7  3.1  1 

26 

53.38  0.19 

38.3  1.0 

49.27  0.21 

37.9  0.3 

59.56  0.21 

20.8  3.3  ' 

Dec.     6 

53.57  0.14 

37.3  1.0 

49.48  0.^8 

37.6  0.3 

59.77  0.15 

24.1  3.6  1 

16 

53.71  0.09 

36.3  1.0 

49.66  0.15 

37.3  0.1 

59.92  0.08 

27.7  3.6  1 

26 

53.80  0.05 

35.3  1.0 

49.81  0.09 

37.2  0.0 

60.00  0.01 

31.3  3.5 ; 

36 

53.85 

34.3 

49.90 

37.2 

60.01 

34.8 

1              Non.- 

-  Before  the  22(1  of  1 

day  of  the  Month 
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APPAHKNT  PLAGES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR  THB   UPPF.R       | 

TRANSIT  AT  WASHINGTON. 

Skteieal 

51  (Hev.)  Cephei. 

a  Canib  Majobis. 
(Siriiu,) 

f  Canis  Miyoria. 

D^  of  the 
Month. 

1 

1 

UgMAMUlOU 

V^cNortk. 

Dm.  StmUL 

Dee.  South. 

h       m 

0            / 

h       m 

O             1 

ta        m 

O            1        1 

6  35 

87  14 

6  39 

16  31 

6  53 

28  47 

Jan.      1 

76.89  0.34 

35"3  3.1 

11.66'  0.06 

62.5  2,4 

19*19  o'.C6 

29.9  2.9  ! 

11 

76.73  0.59 

88.4  3.1 

11.72  0.01 

64.9  2.2 

19.25  0.00 

32.8  2.8  1 

21 

76.14  1.48 

41.5  3.0 

11.73  0.04 

67.1  2.0 

19.25  0.04 

85.6  2.5  1 

31 

74.66  2.30 

44.5  2.7 

11.69  0.09 

69.1  1.7 

19.21  0.09 

88.1  2.2 

Feb.    10 

72.86  3-01 

47.2  2.3 

11.60  0.13 

70.8  1.4 

19.12  0.14 

40.3  1.9 

20 

69.35  3.60 

49.5  1.7 

11.47  0.16 

72.2  1.1 

18.98  0.18 

42.2  1.5 

March  1 

65.75  4.03 

51.2  1.2 

11.81   0.19 

73.3  0.8 

18.80  0.20 

43.7  1.1 

11 

61.72  4.29 

62.4  0.6 

11.12  p.l9 
10-98  0.20 

74.1  0.4 

18.60  0.22 

44.8  0.7 

21 

57.43  4.37 

53.0  ao 

74.5  0.1 

18.38  0.22 

45.5  0.2 

31 

53.06  4.27 

53.0  0.6 

10.78  0.19 

74.6  0.2 

18.16  0.21 

45.7  0.1 

April  10 

48.79  4.01 

52.4  1.1 

10.54  0.18 

74.4  0.5 

17.95  0.21 

45.6  0.6 

20 

44.78  3.60 

51.3  1.6 

10.86  0.15 

73.9  0.9 

17.74  0.19 

45.0  1.0 

90 

41.18  3.08 

49.7  2.1 

10.21  0.12 

73.0  1.1 

17.55  0.15 

44.0  1.3 

May   10 

38.10  2.44 

47.6  2.6 

10.09  0.09 

71.9  1.3 

17.40  0.12 

42.7  1.5 

20 

85.66  1.73 

45.0  2.8 

10.00  0.05 

70.6  1.5 

17.28  0.09 

41.2  1.9 

30 

83.93  0^ 

42JSi  3.0 

9.95  0.01 

69.1  1.8 

17.19  0.05 

39.3  2.2 

June    9 

32.96  0.19 

39^2  3.1 

9.94  0.03 

67.3  1.9 

17.14  0.00 

37.1  2.4  1 

19 

82.77  0.59 

86.1  3.2 

9.97  0.06 

65.4  2.0 

17.14  0.C4 

34.7  2.4  ' 

29 

83.86  1.36 

32.9  3.1 

10.03  0.10 

63.4  2.1 

17.18  0.08 

32.3  2.5  1 

July     9 

34.72  2.10 

29.8  3.0 

10.18  0.14 

61.3  2.0 

17.26  0.11 

29.8  2S  \ 

19 

36.82  2.77 

26.8  2.8 

10.27  0.16 

59.3  1.8 

17.37  0.16 

27.2  2.4 

29 

39.59  3.38 

24.0  2.6 

10.48  0.19 

57.5  1.7 

17.53  0.19 

24.8  2.2 

Aug.    8 

42.97  3.93 

21.4  2.4 

10.62  0.22 

55.8  1.5 

17.72  0.21 

22.6  1.0 

18 

46.90  4.40 

19.0  1.9 

10.84  0.24 

54.3  1.3 

17.93  0.24 

20.7  1.7 

28 

51.30  4.78 

17.1  1.5 

11.08  0.26 

53.0  0.9 

18.17  0.26 

19.0  1.3 

Sept    7 

66.08  5.07 

15.6  1.2 

11.34  0.27 

52.1  0.4 

18.43  0.28 

17.7  0.8 

17 

61.15  5J25 

14.4  0.6 

11.61  0.28 

51.7  0.0 

18.71  0.30 

16.9  0.2  ' 

27 

66.40  5.33 

13.8  0.1 

11.89  0.29 

51.7  0.4 

19.01  0.31 

16.7  0.3 

Oct      7 

71.73  5.29 

13.7  0.3 

12.18  0.29 

52.1  0.8 

19.32  0.31 

17.0  0.8 

17 

77.02  6J4 

14.0  0.7 

12.47  0.29 

52.9  1.3 

19.63  0.31 

17.8  1.3  1 

1 

27 

82.16  4.89 

14.7  1.2 

12.76  0.28 

54.2  1.7 

19.94  0.3C 

19.1  1.8  ! 

Nov.     6 

87.05  4.49 

15.9  1.7 

13.04  0.26 

55.9  1.9 

20.24  0.28 

20.9  2.2 

16 

91.54  3.98 

17.6  2.1 

13.30  0.23 

57.8  2.3 

20.52  0.25 

23.1  2.6 

26 

95.52  3.35 

19.7  2.5 

13.53  0.20 

60.1  2.4 

20.77  0.22 

25.7  2.9 

J    Dee.     6 

98.87  2.60 

22JSi  2.8 

13.73  0.18 

62.5  2.5 

20.99  0.19 

28.6  2.9 

16 

101.47  1.78 

25.0  3.1 

13.91  0.13 

65.0  2.5 

21.18  0.14 

31.5  3.0 

26 

108.25  0.89 

28.1  3.2 

14.04  0.08 

67.5  2.5 

21.32  0.09 

34.5  2.9 

36 

104.14 

31.8 

14.12 

70.0 

21.41 

37.4 

after 

«iM2a(l<tfMMeii 
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FIXED   STARS,    1864. 


APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPBB 
TRANSIT  AT   WASHINGTON. 

1 

Sidereal 

DftjofUie 

Month. 

S  GemiDoram. 

a'  Gbminorum. 
{Castor.) 

a  Cants  Mikokis. 
(Procyan.) 

Right  Afloeiukm. 

Dae.  iVbrt^ 

Dee.iVbft^ 

Bight  AMsenslOB. 

Dtc.  North.     ' 

h       m 

7  12 

22  13 

h       m 

7  25 

32  id 

h        m 

7  32 

5  33 

Jan. 
Feb. 

1 
11 

21 
31 
10 

2.47  0.13 
2.60  0.07 

2.67  0.01 

2.68  0.04 
2.64  0.08 

36''.5  0.1 
36.4  0.1 

36.3  0.1 

36.4  0.2 
36.6  0.2 

8               S 

57.45  0.15 
57.60  0.09 
57.69  0.03 
57.72  0.03 
57.69  0.06 

47.8  0.4 
48.2  0.5 
48.7  0.7 
49.4  0.7 
50.1  0.8 

13.12  0.13 
13.25  0.08 

13.33  0.03 
13.36  0.02 

13.34  0.07 

66.4  1.3 
65.1  1.2 
63.9  1.0 
62.9  Cd 
62.1  0.6 

20 
March  1 
11 
21 
31 

2.56  0.13 
2.43  0.16 
2.27  0.18 
2.09  0.19 
1.90  0.19 

36.8  0.2 
37.0  0.3 
37.3  0.3 
37.6  0.2 
37.8  0.2 

57.61  0.13 
57.48  0.16 
57.32  0.19 
57.13  0.20 
56.93  0.21 

50.9  0.7 
51.6  0.7 
52.3  0.5 
52.8  0.4 
53.2  0.2 

13.27  0.11 
13.16  0.14 
13.02  0.16 
12.86  0.17 
12.69  0.18 

61.5  0.4 
61.1  0.3 
60.8  0.1 
60.7  0.0 
60.7  0.2 

April 
May 

10 
20 
30 
10 
20 

1.71  0.17 
1.54  0.15 
1.39  0.13 
1.26  0.09 
1.17  0.05 

38.0  0.1 

38.1  0.0 
38.1  0.0 
38.1  0.1 
38.0  0.1 

56.72  0.19 
56.53  0.18 
56.35  0.15 
56.20  0.11 
56.09  0.08 

53.4  0.0 
53.4  0.0 
53.4  0.2 
53.2  0.4 
52.8  0.5 

12.51  0.17 
12.34  0.15 
12.19  0.13 
12.06  0.10 
11.96  0.07 

60.9  0.2 
61.1  0.3 
61.4  04 
61.8  0.5 
62.3  0.6 

June 
July 

30 

9 

19 

29 

9 

1.12  0.01 
1.11  0.02 

1.13  0.05 
1.18  0.10 
1.28  0.14 

37.9  0.1 
37.8  0.2 
37.6  0.1 
37.5  0.2 
37.3  0.1 

56.01  0.03 

55.98  0.01 

55.99  0.04 
56.03  0.09 
56.12  0.14 

52.3  0.6 
51.7  0.7 
51.0  0.7 
50.3  0.8 
49.5  0.8 

11.89  0.03 
11.86f  0.00 
11.86  0.04 

11.90  0.07 
11.97  0.10 

62.9  0.7 

63.6  0.7 
64.3  0.7 
65.0  0.7 

65.7  0.7 

Aug. 

19 
29 

8 
18 
28 

1.42  0.17 
1.59  0.20 
1.79  0.22 
2.01  0.24 
2.25  0.26 

37.2  0.2 
37.0  0.2 
36.8  0.3 
36.5  0.3 
36.2  0.4 

56.26  0.17 
56.43  0.20 
56.63  0.23 
56.86  0.25 
57.11  0.28 

48.7  0.8 
47.9  0.9 
47.0  0.8 
46.2  0.8 
45.4  0.9 

12.07  0.13 
12.20  0.16 
12.36  0.19 
12.55  0.20 
12.75  0.22 

66.4  0.7 

67.1  0.6 
67.7  0.5 

68.2  0.3 

68.5  0.1 

Sept 
Oct. 

7 
17 
27 

7 
17 

2.51  0.28 
2.79  0.30 
3.09  0.30 
3.39  0.32 
3.71  0.32 

35.8  0.5 

35.3  0.5 
34.8  0.7 
34.1  0.7 

33.4  0.8 

57.39  0.30 
57.69  0.30 
57.99  0.33 
58.32  0.34 
58.66  0.36 

44.5  0.8 

43.7  0.9 

42.8  0.8 
42.0  0.8 
41.2  0.8 

12.97  0.25 
13.22  0.27 
13.49  0.28 
13.77  0.29 
14.06  0J» 

68.6  0.1 
68.5  0.4 
68.1  0.6 
67.5  0.8 

66.7  1.1 

Nov. 
Dec 

27 

6 

16 

26 

6 

4.03  0.32 
4.35  0.31 
4.66  0.29 
4.95  0.28 
5.23  0.24 

32.6  0.8 
31.8  0.7 
31.1  0.7 
30.4  0.6 
29.8  0.5 

59.02  0.36 
59.38  0.35 
59.73  0.31 
60.04  0.29 
60.33  0.28 

40.4  0.7 

39.7  0.6 
39.1  0.3 

38.8  0.2 
38.6  0.0 

14.35  0.30 
14.65  0.29 
14.94  0.28 
15.22  0.5J7 
15.49  0.23 

65.6  1.2 

64.4  1.4 
63.0  1.5  { 

61.5  1.5 
60.0  1.6 

16 
26 
36 

5.47  0.19 
5.66  0.14 
5.80 

29.3  0.5 
28.8  0.3 
28,5 

60.61  0.23 
60.84  0.17 
61.01 

38.6  0.1 

38.7  0.3 
39.0 

15.72  0.19 
15.91  0.15 
16.06 

58.4  1.5  ' 
56.9  1.3 
55.6 

Nora.- 
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[aroh  the  Stdered 
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1     APPASENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STABS.  FOB   THE    UPPEB       | 

TRANSIT  AT   WASHINGTON. 

'      BUaratl 
I    DftyoftlM 

S  Geminonim. 
(PMux.) 

15  Al]^. 

•  Hydra. 

I>ae.JVbflA. 

Right  ABeeiMkni. 

D«}.  &wU. 

Bight  Ajoeoaion. 

Dec.  North. 

h       m 

7  37 

28  20 

h       m 

8     1 

23°  54 

h        m 
8    39 

O              J 

6  54 

1    Jan. 
Feb. 

1 
11 
21 
31 
10 

.1.90  0.16 
2.06  0.10 
2.16  0.04 
2.20  0.02 
2.18  0.07 

5aL7  0.1 
63.8  0.3 
54.1  0.4 
54.5  0.5 
55.0  0.6 

47.42  0.14 
47.56  0.09 

47.65  0.03 
47.68  0.02 

47.66  0.06 

57".8  3.0 
60.8  2.8 
63.6  2.6 
66.2  2.4 
68.6  2.1 

■          s 

36.50  0.20 
36.70  0.15 
36.85  0.09 
36.94  0.04 
36.98  0.01 

45.5  1.4 
44.1  1.2 
42.9  1.0 
41.9  0.8 
41.1  0.6 

20 

March  1 

11 

1             21 

31 

2.11  0.11 
2.00  0.15 
1.85  0.18 
1.67  0.20 
1.47  0.20 

55.6  0.7 

56.3  0.6 
56.9  0.5 

57.4  0.4 

57.8  0.3 

47.60  0.11 
47.49  0.15 
47.34  0.17 
47.17  0.19 
46.98  0.20 

70.7  1.7 
72.4  1.4 

73.8  1.1 

74.9  0.7 
75.6  0.3 

36.97  0.05 
36.92  0.09 
36.83  0.12 
36.71  0.14 
36.57  0.15 

40.5  0.4 
40.1  0.2 
39.9  0.0 
39.9  0.1 
40.0  0.2 

April 
May 

10 
20 
30 
10 
20 

1.27  0.18 
1.09  0.17 
0.92  0.15 
0.77  0.11 
0.66  0.08 

58.1  0.2 
58.3  0.0 
58.3  0.1 

58.2  0.2 
58.0  0.3 

46.78  0.19 
46.59  0.18 
46.41  0.16 
46.25  0.15 
46.10  0.12 

75.9  0.0 
75.9  0.4 
75.5  0.7 
74.8  1.0 
73.8  1.4 

36.42  0.16 
36.26  0.16 
36.10  0.15 
35.95  0.12 
35.83  0.10 

40.2  0.3 
40.5  0.3 
40.8  0.4 
41.2  0.5 
41.7  0.6 

June 
July 

30 

9 

19 

29 

9 

0.58  0.04 
0.54  0.00 
0.54  0.04 
0.58  0.08 
0.66  0.11 

57.7  0.4 

57.3  0.4 
56.9  0.6 

56.4  0.6 

55.8  0.6 

45.98  0.09 
45.89  0.05 

45.84  0.01 
45.83  0.02 

45.85  0.05 

72.4  1.6 

70.8  1.9 

68.9  1.9 
67.0  2.0 
65.0  2.2 

35.73  0.07 
35.66  0.05 
35.61  0.02 

35.59  0.01 

35.60  0.05 

42.3  0.6 
42.9  0.6 

43.5  0.5 
44.0  0.6 

44.6  0.5 

!    Aug. 

19 
29 
8 
18 
28 

0.77  0.14 
0.91  0.18 
1.09  0.21 
1.30  0.23 
1.53  .0.26 

55.2  0.6 
54.6  0.7 
53.9  0.7 
53.2  0.7 
52.5  0.8 

45.90  0.08 
45.98  0.12 
46.10  0.16 
46.26  0.18 
46.44  0.21 

62.8  2.2 
60.6  2.1 

58.5  1.9 

56.6  1.6 
55.0  1.4 

35.65  0.07 
35.72  0.10 
35.82  0.12 
35.94  0.15 
36.09  0.18 

45.1  0.5 
45.6  0.4 
46.0  0.2 

46.2  0.1 

46.3  0.1 

Sept 
Oct 

7 
17 
27 

7 
17 

1.79  0.28 
2.07  0.30 
2.37  0.31 
2.68  0.33 
3.01  0.33 

51.7  0.9 

50.8  0.8 

50.0  0.9 

49.1  0.9 

48.2  0.9 

46.65  0.23 
46.88  0.26 
47.14  0.28 
47.42  0.29 
47.71  0.31 

53.6  0.9 

52.7  0.5 
52.2  0.0 
52.2  0.5 
52.7  0.9 

36.27  0.21 
36.48  0.23 
36.71  0.25 
36.96  0.28 
37.24  0.29 

46.2  0.3 
45.9  0.5 
45.4  0.7 
44.7  1.0 
43.7  1.3 

1    Nov. 
Dec 

27 

6 
16 
26 

6 

3.34  0.34 
3.68  0.33 
4.01  0.32 
4.33  0.29 
4.62  0.28 

47.3  0.8 
46.5  0.8 
45.7  0.7 
45.0  0.5 
44.5  0.3 

48.02  0.32 
48.34  0.31 
48.65  0.31 
48.96  0.28 
49.24  0.25 

53.6  1.4 
55.0  1.9 
56.9  2.3 
59.2  2.6 
61.8  2.8 

37.53  0.30 
37.83  0.32 
38.15  0.31 
38.46  0.30 
38.76  0.28 

42.4  1.4 
41.0  1.6 
39.4  1.7 
37.7  1.7 
36.0  1.6 

16 
26 
36 

4.90  0.23 
5.13  0.18 
5.31 

44.2  0.2 
44.0  0.1 
44.1 

49.49  0.21 
49.70  0.16 
49.86 

64.6  2.8 
67.4  2.8 
70.2 

39.04  0.25 
39.29  0.21 
39.50 

34.4  1.6 
32.8  1.5 
31.3 

•Iter 

ttie22d  of  March 

it  begins  at  the  Side 

real  Oh.  6e/or«  th 
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APPAKBSfT   PLACES 

OF  THE   PRINCIPAL   FIXED   STARS,  FOB   THE   CPPCR     ( 
TRANSIT  AT   WASHINGTON. 

Bidania 

1  Ur8»  MajoriB. 

1  Argtts. 

a  HtbeA.                  1 

Day  of  the 
Month. 

Right  AfltMliilOB. 

Dee.  JVbrf*. 

Blghi  Aaeenthm. 

BecAntfA. 

Dee.  fioM*. 

h      m 

8  49 

48  33 

h       m 

9  13 

68  42 

9  20 

o          t 

8    4 

Jan.      1 
11 
21 
31 

Feb.    10 

55.46  0.28 
55.74  0.22 
55.96  0.15 
56.11  0.07 
56.18  0.00 

65''.2  0.9 
66.1  1.2 
67.3  1.5 
68.8  1.7 
70.5  1.7 

29.92  0.28 
30.20  0.19 
30.39  0.11 
30.50  0.03 
30.53  0.06 

15.7  3'.7 
19.4  3.8 
23.2  3.8 
27.0  3.8 

30.8  3.6 

56.16  0.22 
56.38  0.18 
5^56  0.13 
56.69  0.08 
56.77  0.03 

23.6  £.3 
25.9  2.2 
28.1  2.0 
30.1  1.8 
31.9  1.5 

20 
March  1 
11 
21 
31 

56.18  0.08 
56.10  0.13 
55.97  0.19 
55.78  0.22 
65.56  0.24 

72.2  1.8 
74.0  1.7 
75.7  1.6 

77.3  1.4 
78.7  1.1 

30.47  0.14 
30.33  0.20 
30.13  0.25 
29,88  0.30 
29.58  0.33 

34.4  3.4 
37.8  3.1 
40.9-2.7 
43.6  2.2 

45.8  1.7 

56:80  0.02 
56.78  0.06 
56.72  0.09 
56.63  0.12 
56*51  0.14 

33.4  1.3 
34.7  1.0 
35.7  0.7 
36.4  0.5 
36.9  0.3 

April  10 
20 
30 

May    10 
20 

55.32  0.26 
55.06  0.26 
54.80  0.25 
54.55  0.22 

54.33  0.18 

79.8  D.7 
80.5  0.4 

80.9  0.1 
81.0  0.2 
80.8  0.6 

29.25  0.34 
28.91  0.36 
28.55  0.37 
28.18  0.35 
27.83  0.33 

47.5  1.3 
48.8  0.9 

49.7  0.3 
50.0  0.2 

49.8  0.8 

56:37  0.14 
56.23  0.15 
56.08  0.15 
55.93  0.14 
55.79  0.11 

37.2-0.0 
37.2  0.2 

37.0  0.4 
36.6  0.5 

36.1  0.7 

30 

June     9 
19 
29 

July     9 

54.15  0.15 
54.00  0.10 
53.90  0.06 
53.84  0.02 
53.82  0.03 

80.2  0.9 

79.3  1.2 

78.1  1.4 
76.7  1.6 
75.1  1.8 

27.50  0.30 
27.20  0.27 
26.93  0.22 
26.71  0.17 
26.54  0.13 

49.0  1.3 
47.7  1.7 
46.0  2.0 
44.0  2.4 
41.6  2.6 

55.68  0.09 
55.59  0.08 
55.51  0.06 
55.45  0.03 
55.42  0.00 

35.4  0.9 
34^1.0 

33.5  1.0 
J32.5  1.2 
31.8  3.2 

19 
29 
Aug.     8 
18 
28 

53.85  0.07 
53.92  e.12 
54.04  0.17 
54.21  0.21 
54.42  0.24 

73.3  1.9 

71.4  2.0 
69.4  2.1 
67.3  2.2 
65.1  2.2 

26.41  0.06 
26.35  0.01 
26.34  0.07 
26.41  0.14 
26.55  0.20 

39.0  1J.9 

36.1  3.0 
33.1  3.0 

30.1  2.9 

27.2  2.7 

55.42  0.03 
55.45  0.05 
55:50  0.08 
55.58  0.11 
^5.69  0.14 

30.1  1.S 

28.9  1.1 

*     27.8  1.1 

26.7  0.9 

25.8  0.6 

Sept.    7 
17 
27 

Oct.      7 
17 

54.66  0.28 
54.94  0.32 
55.26  0.36 
55.62  0.39 
56.01  0.41 

62.9  2.1 
60.8  2.0 

58.8  1.9 

56.9  1.8 
55.1  1.6 

26.75  0.27 
27.02  0.32 
27.34  0.38 
27.72  0.43 
28.15  0.47 

24.5  2.4 
22.1  2.0 
20.1  1.5 

18.6  0.8 
17.8  0.2 

55.83  0.16 
55.99  0.19 
56.18  0.23 
56.41  0.26 
56.67  0.28 

25.2^.4 
24.8  0.1 
24.7  0.3 
25i)  0.6 
25.6  0.9 

27 

Nov.     6 

16 

26 

Dec.     6 

56.42  0.43 
56.85  0.44 
57.29  0.44 
57.73  0.44 
58.17  0.40 

53.5  1.3 
52.2  1.1 
51.1  0.7 
50.4  0.4 
50.0  0.0 

28.62  0.50 
29.12  0.50 
29.62  0.48 
30.10  0.47 
30.57  0.44 

17,6  0.3 
17.9  1.0 
18.9  1.7 
20.6  2.3 
22.9  2.8 

56.95  0.29 
57.24  0.31 
57.55  0.32 
57.87  0.31 
58.18  0.30 

26.5  1.3 
27-8  1.6 
29.4  1.8 
312  3.1 
33.8  S.3 

16 
26 
36 

58.57  0.36 
58.93  0.31 
59.24 

50.0  0.4 
50.4  0.8 
51.2 

31.01  0.33 
31.39  0.30 
31.69 

25.7  3.2 
28.9  3.5 
32.4 

58.48  0.28 
58.76  0.24 
59.00 

35.6  2J 
37.9  2.3 
40.2       ; 
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1     APPARENT   P£«AC£8 

OF  THE   PEINCIPAI-   FIXED   STARS,  FOR   TBOB   UFFSJI      1 

1 

TRANSIT  AT  WASHINGTOJI. 

i      SUowl 

1    Day  of  the 

6  UrB»  M^jorb. 

s  Leonis. 

a  Lsoirifl. 
{Regulus.) 

MonQi. 

Bi^bi  Aaomdoa. 

Ikm.MprtJL 

ntcMortk. 

lUchtA«oei»l<m. 

Dec.  North. 

h       m 

9  23 

52  n 

h        m 

9  38 

24  23 

h        m 
10       1 

12  37 

1   Jaa. 

1 

47*00  ^34 

2i''.5  0.9 

9.56  0.26 

40".  1  o'.7 

9'.33  0.27 

36.7  1.4 

11 

47.34  0.28 

22.4  1.3 

9.82  0.22 

39.4  0.3 

9.60  0.22 

35.3  1.2 

21 

47.62  0.20 

23.7  1.5 

10.04  0.17 

39.1  0.1 

9.82  0.18 

34.1  0.9 

31 

47JB2  ai2 

25.2  1.8 

10J21  0.12 

39.0  0.2 

IDjDO  0.13 

33.2  0.6 

Feb. 

10 

47J94  0.04 

27.0  2.0 

10.33  0.06 

39.2  0.4 

l!0J3  0,08 

32.6  0.3 

20 

47.98  00)3 

29.0  2.0 

10-39  0.00 

39.6  0.6 

10.21  0.02 

32.3  0.1 

March  l| 

47.95  0.11 

31.0  2.0 

10.39  0.04 

40.2  0.8 

10.23  0.02 

d2J2  0.2 

11 

47.84  0ul7 

33.0  1.9 

10.35  0.08 

41.0  0.8 

10.21  0,06 

32.4  0.3 

21 

47.67  Ob21 

34.9  1.7 

10.27  0.12 

41.8  0.9 

10.15  0.08 

32.7  0.4 

31 

47.46  0.24 

36.6  1.5 

10.15  0.14 

42.7  0.9 

10.07  0.11 

33.1  0.5 

April 

10 

47.22  0.26 

88.1  1.1 

10.01  0.15 

43.6  0.8 

9.96  0.13 

38.6  0.6 

20 

46.96  0.28 

39.2  0.7 

9.86  0.16 

44.4  0.8 

9.83  0.14 

34.2  0.6  1 

30 

46.68  a28 

39.9  0.4 

9.70  0.16 

45.2  0.6 

9.69  0.14 

34.8  0.6 

Maj 

10 

46.40  0.26 

40.3  0.0 

9.54  0.15 

45.8  0.4 

9.55  0.14 

35.4  0.6 

20 

46.14  0.22 

40.3  0.4 

9.39  0.13 

46i2  0.3 

9.41  0.12 

36.0  0.6 

30 

45.92  0.19 

89.9  0.8 

9.26  0.11 

46.5  0.2 

9.29  0.11 

36.6  0.5 

June 

9 

45.73  0.16 

89.1  1.1 

9.15  0.09 

46.7  0.0 

9.18  0.09 

37.1  0.4  : 

19 

45.57  0.12 

38.0  1.3 

9.06  0.07 

46.7  0.2 

9.09  0.07 

37.5  0.3 

29 

45.45  0.07 

36.7  1.7 

8.99  0.04 

46.5  0.3 

9.02  0.05 

37.8  0.3  , 

July 

9 

45.38  0.03 

35.0  2.0 

8.95  0.01 

46i2  0.5 

.8.97  0.02 

38.1  0.1 

19 

45.%  0.02 

83.0  8.1 

8.94  0.02 

45.7  0.6 

8.95  0.00 

38.2  0.0 

< 

29 

45.37  0.08 

80.9  2.3 

8.96  0.05 

45.1  0.8 

8.95  0.C2 

38.2  0.1 

A«g. 

8 

45.45  0.12 

28.6  2.4 

9.01  0.08 

44.3  0.8 

8.97  0.05 

38.1  0.2  ' 

18 

45.57  ai6 

26.2  2.4 

9.09  0.11 

43.5  1.0 

9.02  o-(;7 

37.9  0.4  1 

28 

45.73  0.20 

23.8  2.5 

9.20  0.14 

42J5  1.2 

9,09  0.11 

37.5  0.6 

Sept 

7 

45.^  0.26 

121.3  2.5 

9.34  0.17 

41.3  1.3 

9;20  0.13 

37.0  0.8 

17 

46.19  0.29 

18.8  2.5 

9.51  0.20 

40.0  1.5 

9.33  0.16 

36.2  0.9 

27 

46.48  0.33 

16.3  2.3 

9.71  0.23 

38.5  1.6 

9.49  0.20 

85.3  1.2 

Oct 

7 

46.81  0.39 

14.0  2.2 

9.94  0.27 

36.9  1.7 

9.69  0.24 

34.1  1.4 

17 

47.20  0.42 

1L8  2.0 

10.21  0.29 

35.2  1.7 

9.93  0.26 

32.7  1.6 

27 

47.62  0.44 

9.8  1.7 

10.50  t).31 

33.5  1.8 

10.19  0.29 

81.1  1.7 

Nov. 

6 

4a06  0.46 

8.1  1.4 

10.81  0.33 

31.7  1.8 

10.48  0.31 

29.4  1.8 

16 

4a52  0.47 

6.7  1.1 

11.14  0.34 

29.9  1.7 

10.79  0.32 

27.6  1.9 

26 

48.99  0.47 

5.6  0.7 

11.48  0.34 

^.2  1.5 

11.11  0.33 

25.7  1.8 

Dec. 

6 

49.46  0.46 

4.9  0.3 

11.82  0.33 

26.7  1.3 

11.44  0.32 

23.9  1.8 

16 

49.92  0.41 

4.6  0.2 

12.15  0.32 

25.4  1.2 

11.76  0.31 

22.1  1.7 

26 

50.33  0.37 

4.8  0.7 

12.47  0.28 

24.2  0.8 

12.07  0.27 

20.4  lUS 

36 

50.70 

5.5 

12.75 

It  begins  at  the  Side 

23.4 

n»l  Oh.  be/or.  III 

12.34 

18.9        ! 

■ftor 

the82dofMareh 

e  Mmn  Noon. 

1 
1 
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APPARENT    PLACES 

OF    THE    PRINCIPAL    FIXED    STARS,  FOB    THK    UPPER      || 

TEAKSIT  AT  WASHINGTON. 

Sidexwa 

i^Afgus. 

a  V&AM  MAJomta. 

*  Leowis.                  I 

Day  of  the 

Montb 

. 

ItlKht  AiofliulQi]. 

Dec.  SoMik, 

Right  Aio«Bikifi. 

Dw.JVo/iA. 

Right  AacHMioti. 

Doe.  y^nk. 

h        m 

p           1 

h        m 

G               i 

h       u 

C               1 

10  39 

58  58 

10  55 

62  28 

11     6 

31    15     : 

Jan. 

1 

50.11  0.i2 

H           It 

3.4  3.1 

20*26  o'.r>4 

39.2  0.3 

53.72  0.31 

50.7  U 

11 

50.53  0.36 

6.5  3.4 

20.80  0.48 

39.5  0.0 

54.03  0.2n 

49.4  1.0 

21 

50.89  0.28 

9.9  3.ij 

21.28  0.41 

40.4  1,5 

54.32  0.25 

48.4  0.7  1 

:u 

5hl7  0.30 

13.5  3.7 

21.69  0.32 

41.9  i.n 

54.57  0.20 

47.7  o.n 

Feb. 

lo; 

51.37  0.13 

17,2  3.7 

22.01  0.22 

43.6  2.3 

54.77  0.15 

47.4  0.1 

20 

5L50  0*05 

20.9  3.7 

22.23  0.13 

46.1  2.5 

54.92  0.10 

47.5  0.4 

March  l| 

51.55  0.02 

24.6  3.G 

22.36  0.03 

48.6  2,6 

55.02  0.05 

47.9  0.7  ! 

u 

51.53  0.00 

28.1  3.3 

22.39  0.0G 

51.2  2.7 

55.07  0,01 

48.6  0.i> : 

: 

m 

51,44  0.1(i 

31.4  3.0 

22.3;*  0.14 

53.9  2.6 

fi,5.08  0.03 

49.5  0.3  ; 

31 

51.28  0.20 

34.4  2.0 

22.19  0.21 

56.5  2.4 

55.05  0.07 

50,4  1.0 

April 

10 

51.08  0,24 

37.0  2.2 

21.98  0,2T 

58,9  2.1 

54,98  0.09 

51.4  M 

20 

50.84  O.y^ 

39.2  i.^ 

21.71   0.32 

61.0  1.8 

5-4.89  O.U 

52.5  1.2 

30 

50.56  0.3*} 

41.0  1.3 

21.39  0.35 

62.8  1.4 

54.78  0.12 

53.7  1.0 

May 

10 

50.26  0.:*! 

42.:i  o.d 

21.04  0.36 

61.2  i)3 

54.66  0.13 

51.7  o.fi  1 

20 

49,95  0.33 

43.1  0.3 

20.68  0.3G 

6,5.1  0.5 

54.53  0.13 

55.6  0.8 

30 

49.62  0.33 

43.4  0.2 

20.32  o.a5 

65.6  0.0 

5-1.40  0.13 

56.4  0^ 

June 

9 

49.30  0.30 

43.2  0.7 

19.97  0.33 

65.6  0.5 

54.27  O.Pi 

57.0  0.4 

19 

49.00  0.2II 

42.5  1.0 

19.64  0.31 

65.1  1.0 

54.15  0.11 

57.4  0.3  ' 

29 

4a7l  0.aG 

41.5  1.5 

19.a3  0.27 

64.1  1.4 

54.ai  0.00 

57.7  0.0 

July 

9 

48.45  0.23 

39.9  2.0 

19.06  0.^^ 

62.7  l.d 

53.95  0.08 

57.7  0,1 

19 

48.22  0-19 

37.9  2.3 

18.84  0.16 

60.9  2,2 

53.87  0,06 

57.6  0„1 

29 

4JS.03  0.13 

35.6  2.6 

18.68  0.12 

58.7  2.5 

53.81  0,04 

57.3  0J> 

Aug. 

8 

47.90  0.07 

a3.0  2.3 

18.56  0.07 

56.2  2S 

53.77  0.01 

5G.8  0.T 

18 

47.83  0.01 

30.2  2.0 

1H.49  0.02 

5:M  3.1 

53.76  0.01 

56.1  0.9 

28 

47.82  0.04 

27.3  2.>J 

18.47  0.06 

50.3  3.1 

53.77  0.03 

55.2  1.1 

Sept 

7 

47.86  0.12 

24.5  2.7 

18.53  0.13 

47.2  3.2 

53.80  0.ft7 

54.1  1.3  1 

17 

47.98  0.20 

21.8  2.5 

18.66  0.10 

44.0  3,3 

53.87  0.11 

52.8  1,6  1 

27 

48.18  0.2B 

19.3  2.1 

18.85  0.2G 

40.7  3.3 

53.98  0.1,'. 

51.2  1.7 

Oct 

7 

48.46  0.31 

17.2  1.7 

19.11    0.33 

37.4  3.2 

54.13  O.H> 

49.5  2.(1 

17 

48.80  0.40 

15.5  1.2 

19.44  0.40 

34.2  3.0 

54.32  0.2S 

47.5  2-2  ' 

27 

49.20  0.45 

14.3  0.7 

19.84  0.45 

31.2  2-a 

54.54  0.26 

45.3  %2 

,     Nov. 

6 

49.65  0,4!i 

13.6  0.0 

20.29  0J"j2 

28.4  2.4 

54.80  0.2JJ 

43.1  2.2 

16 

60.14  0.52 

13.6  0.6 

20.81  0J^i5 

26.0  2.0 

55.09  0,32 

40.9  2.2 

26 

50.66  0.53 

14.2  1.3 

21.36  0.58 

24.0  1.G 

55,41    0,34 

38.7  2.1  ^ 

l>ec 

6 

51.19  0.52 

15.5  2.0 

21.94  0.60 

22.4  1.1 

55.75  0.34 

36.6  1.9 

16 

51.71  o,4n 

17.5  2.3 

22.54  0.58 

21.3  0.5 

56.09  0.34 

34,7  1.7 

26 

52.20  0,44 

19,8  2.8 

23.12  0.56 

20.8  0.1 

56,43  0.32 

33,0  1.5 

36 

52,64 

22.6 

23.68 

90.9 

56-75 

31.5 

Vten,  -* Bvlbns  Hn  22(1  of  Mferch  tbit  ^idtttwmL  4rj  of  th*  Mtititli  1it-|^iM  ^  tb«  Btdsniia  Ob.  afifr  a»  Mwn  Nooq; 
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APPARENT   PLACES 

OF  THE    PRINCIPAL    FIXED    STARS,  FOR    THE    UPPER       | 

TRANSIT  AT   WASHINGTON. 

Shkml 

d  HjdriB  et  Crateris. 

p  Leonis. 

y  UrSJB  M4JOBI8.               1 

DftJQfUM 

Mooth. 

RlgbtAnraaioa. 

Dm.Bouth, 

Right  A.o««fc». 

Dm.  North, 

Right  Aeoenaioii. 

Dec.  iVortA. 

h       m 

O             1 

h       m 

0         1 

h        m 

0          1 

11  12 

U     2 

11  42 

15  19 

11  46 

m 

54  26 

Jan. 

1 

34.08  0.30 

39I1  2.4 

8'.38  0.32 

42''.8  1.7 

40'.72  0.46 

39.5  0.5  ' 

11 

34.38  0.27 

41.5  2.4 

8.70  0.30 

41.1  1.4 

41.18  0.44 

39.0  0.1 

21 

34.65  0.24 

43.9  2.3 

9.00  0.26 

39.7  1.1 

41.62  0.40 

39.1  0.6 

31 

34.89  0.19 

46J2  2.2 

9.26  0.22 

38.6  0.7 

42.02  0.33 

39.7  1.2 

Feb. 

10 

35.08  0.14 

48.4  2.0 

9.48  0.17 

37.9  0.3 

42.35  0.26 

40.9  1.6 

20 

35.22  0.10 

50.4  1.7 

9.65  0.13 

37.6  0.0 

42.61  0.20 

42.5  2.0  1 

Match  ll 

35.32  0.05 

52.1  1.5 

9.78  0.09 

37.6  0.2 

42.81  0.12 

44.5  2.3 

11 

35.37  0:01 

53.6  1.3 

9.87  0.05 

37.8  0.5 

42.93  0.05 

46.8  2.5  1 

21 

35.38  0.02 

54.9  1.0 

9.92  0.00 

38.3  0.8 

42.98  0.03 

49.3  2.6  - 

31 

35.36  0.05 

55.9  0.7 

9.92  0.03 

39.1  0.8 

42.95  0.09 

51.9  2.6  ' 

April 

110 

35.31  0.07 

56.6  0.5 

9.89  0.06 

39.9  0.9 

42.86  0.14 

54.5  2.4 

20 

35i^  0.10 

57.1  0.3 

9.83  0.08 

40.8  1.0 

42.72  0.18 

56.9  2.2 

30 

35.14  0.11 

57.4  0.1 

9.75  0.09 

41.8  1.1 

42.54  0.22 

53.1  1.9 

May 

10 

35.03  0.12 

57.5  0.2 

9.66  0.11 

42.9  1.0 

42.32  0.24 

61.0  1.5 

20 

34.91  0.11 

57.3  0.4 

9.55  0.12 

43.9  0.9 

42.08  0.26 

62.5  1.1 

30 

34.80  0.12 

56.9  0.6 

9.43  0.11 

44.8  0.7 

41.82  0.26 

63.6  0.7  ' 

June 

9 

34.68  0.11 

56.3  0.7 

9.32  0.12 

45.5  0.7 

41.56  0.26 

64.3  0.3 

19 

34.57  0.11 

55.6  0.9 

9.20  0.11 

46.2  0.5 

41.30  0.26 

64.6  0.2 

29 

34.46  0.09 

54.7  1.0 

9.09  0.10 

46.7  0.4 

41.04  0.24 

64.4   0.7  ; 

July 

9 

34.37  0.08 

53.7  1.0 

8.99  0.09 

47.1  0.2 

40.80  0.21 

63.7  1.1 

19 

34.29  0.07 

52.7  1.1 

8.90  0.09 

47.3  0.0 

40.59  0.19 

62.6  1.4 

29 

34.22  0.05 

51.6  1.2 

8.81  0.07 

47.3  0.2 

40.40  0.16 

61.2  1.9 

Aug. 

8 

34.17  0.02 

50.4  1.1 

8.74  0.05 

47.1  0.4 

40.24  0.12 

59.3  2.3  , 

18 

34.15  0.00 

49.3  1.1 

8.69  0.03 

46.7  0.6 

40.12  0.08 

57.0  2.5 

28 

34.15  0.02 

48.2  1.0 

8.66  0.00 

46.1  0.7 

40.04  0.03 

54.5  2.7 

Sept 

7 

34.17  0.06 

47.2  0.7 

8.66  0.03 

45.4  1.0 

40.01  0.01 

51.8  3.0 

17 

34.23  0.09 

46.5  0.5 

8.69  0.07 

44.4  1.3 

40.02  0.06 

48.8  3.1 

27 

34.32  0.13 

46.0  0.2 

8.76  0.11 

43.1  1.5 

40.08  0.13 

45.7  3.3 

Oct 

7 

34.45  0.18 

45.8  0.2 

8.87  0.15 

41.6  1.7 

40.21  0.19 

42.4  3.3 

17 

34.63  0.22 

46.0  0.4 

9.02  0.18 

39.9  1.9 

40.40  0.25 

39.1  3.3 

27 

34.85  0.27 

46.4  0.8 

9.20  0.22 

38.0  2.1 

40.65  0.31 

35.8  3.1 

Not. 

6 

35.12  0.29 

47.2  1.2 

9.42  0.26 

35.9  2.1 

40.96  0..36 

32.7  2.9  1 

16 

35.41  0.30 

48.4  1.6 

9.68  0.30 

33.8  2.1 

41.32  0.42 

29.8  2.7  , 

26 

35.71  0.32 

50.0  1.8 

9.98  0.31 

31.7  2.2 

41.74  0.45 

27.1  2.4  1 

Dec 

6 

36.03  0.34 

51.8  2.1 

10.29  0.33 

29.5  2JJ 

42.19  0.46 

24.7  1.9  1 

I 

16 

36.37  0.33 

53.9  2.2 

10.62  0.33 

27.3  2.0 

42.65  0.49 

22.8  1.3 

26 

36.70  0.31 

56.1  2.3 

10.95  0.33 

25.3  1.9 

43.14  0.48 

21.5  0.8 

36 

37.01 

58.4 

11.28 

23.4 

43.62 

20.7 

after 

ttM22dofMareh 
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>real  Oh.  before  th 
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APPABENT   PLACES 

OF  THE    PRINCIPAL   FIXED    STARS,  FOa  TBTR   UPPBB      | 

TRANSIT  AT   WASHINGTON. 

Stdaml 

p  ChamsBleontis. 

a>  Crods. 

/IConri. 

I>>7ortlM 
Month. 

El^t  AflOOBfllOII. 

Dee.  Awc%. 

Dee.  fll»M<*. 

Dee.  AmU. 

h       m 

12  10 

7^  33 

h       m 

12  19 

62  2d 

h        m 

12  27 

iri  38 

Jan.      1 

29.77  1*19 

1L9  i'.8 

5*12  0.58 

27"8  2.0 

15.93  0.35 

38.3  2.3  i 

11 

30.96  1.09 

13.7  2.3 

5.70  0.54 

29.8  2.5 

16.28  0.32 

40.6  2.3  ^ 

21 

32.05  0.97 

16.0  2.8 

6.24  0.48 

32.3  2.8 

16.60  0.29 

42.9  2.3 

31 

33.02  0.84 

18.8  3.2 

6*72  0.42 

35.1  3.2 

16.89  0.26 

45.2  2.4 

Feb.    10 

33.86  0-69 

22i)  3.5 

7.14  0.35 

38.3  3.3 

17.15  0.22 

47.6  %2 

1 

20 

34.55  0.51 

25.5  3.7 

7.49  0.28 

41.6  34 

17.37  0.18 

49.8  2.1 

Mnrch  1 

35.06  0.35 

29.2  3.8 

7.77  0.20 

45.0  3.5 

17.55  0,14 

51.9  1.9 

11 

35.41  0.18 

33.0  3.8 

7.97  0.12 

48.5  3.5 

17.69  0.09 

53.8  1.8 

21 

35.59  0.01 

36.8  3.7 

8.09  0.06 

52.0  3.4 

17.78  0.06 

55.6  1.5  ' 

31 

35.60  0.15 

40^  3.6 

8.15  0.00 

55.4  3.1 

17.84  0U)2 

57.1  1.3  1 

April  10 

35.45  0.29 

44.1  3.4 

8.15  0.07 

58.5  3.0 

17.86  0.00 

58.4  1.1 

.20 

35.16  0.44 

47.5  3.1 

8.08  0.14 

61.5  2.7 

17.86  0.04 

59.5  0.8 

30 

34.73  0.56 

50.6  2.7 

7.94  0.19 

64.2  2.3 

17.82  0-06 

60.3  0.6 

May   10 

34.16  0.67 

53.3  2.3 

7.75  0.23 

66.5  1.9 

17.76  0.07 

60.9  0.3 

20 

33.49  0.76 

55.6  1.9 

7.52  0.25 

6a4  1.5 

17.69  0.09 

61.2  0.1  1 

30 

32.73  0.84 

57.5  1.4 

7i27  0.29 

69.9  1.1 

17.60  0.10 

61.3  0.1 

June     9 

31.89  0.89 

58.9  0.9 

6.98  0.32 

71.0  0.6 

17.50  0.12 

61J2  OJ) 

19 

51.00  0.92 

59.8  0.4 

•6.66  0.34 

71.5  0.0 

17.38  0.12 

60.9  0.5 

29 

30.08  0.92 

60.2  0.2 

6.32  0.34 

71.5  0.5 

17.26  0.13 

60.4  0.7 

July     9 

29.16  0.90 

60.0  0.8 

5.98  0.33 

71.0  0.9 

17.13  0.12 

59.7  0.9  ! 

19 

28.26  0.85 

59.2  1.3 

5.65  0.33 

70.1  1.3 

17.01  0.11 

58.8  1.0 

29 

27.41  0.77 

57.9  1.8 

5.32  0.29 

68.8  1.8 

16.90  0.11 

57.8  1.2 

Aug.    8 

26.64  0.65 

56.1  2.3 

5.03  0.25 

67.0  2.1 

16.79  0.10 

56.6  1.2 

18 

25.99  0.51 

53.8  2.5 

4.78  0.20 

64.9  2.4 

16.69  0.07 

55.4 1.3 ; 

28 

25.48  0.36 

51.3  2.8 

4.58  0.14 

62,5  2.6 

16.62  0.04 

54.1  1.2  1 

Sept.    7 

25.12  0.18 

48.5  3.0 

4.44  0.07 

59.9  2.8 

16.58  0.01 

52.9  1.2 

17 

24.94  0.02 

45.5  3.2 

4.37  0.01 

57.1  2.8 

16.57  0.01 

51.7  1.1  1 

27 

24.96  0.23 

42.3  3.1 

4.38  0.11 

54.3  2.7 

16.58  0.05 

50.6  0.8 

Oct      7 

25.19  0.44 

89.2  2.8 

4.49  0.21 

51.6  2.4 

16.63  0.11 

49.8  0.5  1 

17 

25.63  0.64 

36.4  2.5 

4.70  0.30 

49i2  2.1 

16.74  0.17 

49.3  0.2 

1 

27 

26.27  0.81 

33.9  2.2 

5.00  0.37 

47.1  1.7 

16.91  0.21 

49.1  0.0  1 

Not.     6 

27.08  0.97 

31.7  1.6 

5.37  0.44 

45.4  1.2 

17.12  0.25 

49.1  0.5 

16 

28.05  Ml 

30.1  1.1 

5.81  0.51 

44.2  0.7 

17.87  0.29 

49.6  0.9  1 

26 

29.16  1.20 

29.0  0.5 

6.32  0.55 

43.5  0.0 

17.66  0.32 

50.5  1 J  i 

Dec.     6 

30.86  1.24 

28.5  0.2 

6.87  0.59 

43.5  0.5 

17.98  0.33 

51.8  1.6 

16 

31.60  1.24 

28.7  0.8 

7.46  0.60 

44.0  1.1 

18.81  0.35 

63.4  1.0 

26 

32.84  1.21 

29.5  1.4 

8.06  0.58 

45.1  1.7 

18.66  0.34 

55.3  2.1 

36 

34.05 

30.9 

8.64 

46.8 

19.00 

57.4 

NoiB.— 

•Before the 22d  of  & 

ruoh  the  BldeiMl 
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beglae  a  the  Skk 
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flX^tJD  ^TARS,    1S64< 


2^1 


'FkAmn  AT  WASHiNOtOlT/ 

Oimi 

12  danam  Yenkioonmi. 

a  VlRGiAiS. 
(Spica) 

f  Vbbm  MAf oris. 

lliiiitk. 

BigbtAiBeUKnt. 

Dee:  jrd»-t/fe 

BlfHAMMMi.- 

The:B^uJt 

Dwi.  North. 

12^49 

3^    9' 

H       m 

13  18 

10  37 

h         m 

13  42 

49  58 

Juk      1 

40.16  e.89 

58.9  1;6 

8              8 

2.65  0.33 

4"^  4o 

10.41  0.43 

75.8  1:9 

11 

40.49  0.37 

82.8  1.1 

2.98  0.33 

'  6.2  2.0 

10.84  643 

73.9  1.3  i 

^l 

40.86  0.35 

91.3  d;6 

8.31  0.31 

8.^  1^9 

11.^  0.42 

72.6  0.7 

31 

41.21  0.31 

50.7  6^ 

8.02  0.28 

10.1  is 

11.69  0.40 

71.9  0.1 

Feb.  to 

41.52  0^ 

50.7  6s 

8.90  0.25 

11:9  i;6 

12.09  0^ 

71.8  OS  1 

ao 

41.86  0.i3 

51.d  l.« 

4.15  6.21 

13.5  i.5 

12.45  6.31 

72.3  1.1  1 

Maich  1 

42.03  0*17 

68.8  1<4 

4.36  &.18 

15.0  1;2 

12.76  0.27 

78.4  !.« 

11 

42.20  0.12 

58.7  1^8 

4.$4  0.15 

16.2  0^9 

13.63  0.21 

75.0  2.0  1 

ii 

42.Si2  0.67 

S&.&  io 

4.69  ^.11 

17.1  6*8 

13.24  0.15 

77.0  2.4 

61 

42.39  0.^ 

57.-5  ia 

4.60  6m 

17.<d  8*5 

13.39  0.10 

79.4  2.6 

Apiiiio 

42.^  d.^ 

59.7  S.3 

4.66  &M 

18.4  6;3 

13.49  6.04 

82.0  a8 

30 

42.40  0^ 

68.0  2t2 

4.92  (f^ 

18;7  0*2 

13.53  0.O3 

84.8  2.8 

ao 

42.35  0.^ 

64.8  S.1 

4.94  6.01 

18.9  0.0 

13.50  6.07 

87.6  2.7 

Ua)'  iO 

42.26  O.il 

66.8  i.9 

4.93  0.O4 

I8;9  6.2 

13.43  0.10 

90.3  2:5 

ao 

42.15  0.14 

68;8  1.7 

4.69  0.05 

18.7  6;3 

13.33  0.14 

92.8  2.2 

^ 

42.61  0.15 

69.^  iA 

4.64  0.07 

18.4  6:4 

13.19  0.18 

95.0  1.9 

Jang    9 

41.86  0.17 

74.-8  i.o 

4.77  0-08 

I8.«  0;5 

13.01  0.20 

96.9  1.6 

19 

41.69  0.17 

72.8  0.7 

4.69  0.10 

17.6  6.6 

12.81  0.22 

98.5  1.2 

29 

41.52  0.18 

78.0  6.3 

4.59  0.11 

I6.'9  6s 

12.59  6.24 

99.7  0.7 

My    9 

41.34  0J7 

73i8  9:1 

4.48  0.12 

16.3  6.6 

12.35  0.26 

100.4  0^ 

19 

41.W  6.17 

is/a  e<4 

4.36  6.12 

15.^  6.7 

l2.(tS  6.25 

100.7  0.2 

St9 

41.00  0.16 

72.«  6;8 

4.04  6.12 

15.0  0.7 

11.84  6.24 

100.5  0.6 

Aa^.    8 

40.84  0.14 

78.«  1.2 

4.12  0.12 

14.-3  6.7 

11.60  6.24 

99.9  l.l 

18 

40.76  o.l2 

70.6  iA 

4M  6.10 

I3.«  6.7 

11.36  6.23 

98.8  1.6 

88 

40.5S  o.lo 

69.4  1.9 

8.90  0.08 

I2v9  0.6 

11.13  6.20 

97.2  1.9 

8«pL    1 

40.48  6M 

67.4  is 

8.89  6.06 

12.«  0:5 

10.93  6.16 

95.8  2.^ 

ii 

40.^  0.62 

65^  aU 

8.76  6.03 

11.^  0.3 

10.77  6.12 

93.0  2.7 

srr 

40.40  0.02 

62.6  9.7 

8.73  6.00 

11.-5  6.1 

10.65  0.08 

90.3  3.0 

Oct     Y 

40.^  0.07 

60.1  *8 

8.73  6.06 

11.4  0.2 

10.57  0.02 

87.3  ^.1 

17 

40.49  0.13 

57.8  3.1 

8.79  6.11 

11.^6  6.3 

10.55  0.04 

84.2  3.4 

87 

40.63  6.18 

S4.d  i;l 

8.90  6'.15 

11.9  6;6 

10.59  6.11 

80.8  3.5 

190T<      6 

40.80  6.23 

91.1  3.0 

4.05  6.19 

12.5  0.9 

10.70  0.18 

77.8  3.5 

16 

41.03  0.27 

48.1  s:9 

4.24  6.23 

13.4  1.3 

10.88  6.23 

73.8  3.5 

% 

41.30  0.32 

45ii  ai.8 

4.47  0;27 

14.7  1.6 

11.11  6.29 

70.3  3.3 

Ded     6 

41.^  0.35 

48.4  S^ 

4.74  ^.31 

16/3  1.7 

11.40  6.35 

67.0  8.9 

16 

41.97  6.37 

89«  £3 

5.05  6>.33 

18.0  1.8 

11.75  6.40 

64.1  2.6 

26 

42.34  0.38 

37.5  1.8 

5.88  6:33 

19.'6  1.9 

12.15  6.42 

61.5  2.1 

86 

42.72 

^A 

5.71 

21.^ 

12.57 

59.4 

•IW 

iivauoriiMii 

l»W|lB#ar«e'8t«l 

iMtW.8ejmib 

wlU^KSbH. 
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FIXED   STARS,    1864. 


APPARENT   PLACES 

OF  THE    PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER      J 

TRANSIT  AT   WASHINGTON. 

Bldeml 

ijBootifl. 

p  Centauri. 

a  BOOTIS. 

D^yofthe 

I 

Month. 

' 

Right  Aao«n«ioii. 

Dmi.  North, 

Right  Aaoeoflon. 

J)ec.  South, 

Right  Ajoeniion. 

lieo.  North.     ' 

h       m 

O              1 

h       m 

O             1 

h        m 

0             1 

13  48 

19     4 

13  54 

69  42 

14     9 

19  53 

Jan.      1 

12.90  0.34 

4d!3  2.2 

16".27  o'.58 

40".4  o'.7 

27'.68  0.33 

21.1  2.3 

11 

13.24  0.33 

38.1  1.8 

16.85  0.57 

41.1   1.3 

28.01  0.33 

18.8  2.0 

21 

13.57  0.32 

36.3  1.4 

17.42  0.54 

42.4  1.7 

28.34  0.32 

16.8  1.5 

31 

13.89  0.30 

34.9  1.1 

17.96  0.52 

44.1  2.1 

28.66  0.31 

15.3  1.1 

Feb.    10 

14.19  0.27 

33.8  0.6 

18.48  0.48 

46.2  2.3 

28.97  0.28 

14.2  0.7 

20 

14.46  0.24 

33.2  0.1 

18.96  0.44 

48.5  2.6 

29.25  0.25 

13.5  0.2 

March  1 

14.70  0.21 

33.1  0.3 

19.40  0.37 

51.1  2.9 

29.50  0.22 

13.3  0.2 

11 

14.91  0.18 

33.4  0.6 

19.77  0.31 

54.0  2.9 

29.72  0.19 

13.5  0.6 

21 

15.09  0.13 

34.0  1.0 

20.08  0.26 

56.9  2.9 

29.91  0.15 

14.1  0.9  1 

31 

15.22  0.10 

35.0  1.2 

20.34  0.20 

59.8  3.0 

30.06  0.12 

15.0  1.2 

April  10 

15.32  0.06 

36.2  1.4 

20.54  0.14 

62.8  2.9 

30.18  0.08 

16.2  1.5 

20 

15.38  0.03 

37.6  1.6 

20.68  0.07 

65.7  2.8 

30.26  OJQS 

17.7  1.6 

30 

15.41  0.00 

39.2  1.6 

20.75  0.02 

68.5  2.6 

30.31  0.C2 

19.3  1.7  ; 

May   10 

15.41  0.03 

40.8  1.6 

20.77  0.04 

71.1  2.4 

30.33  0.01 

21.0  1.7 

20 

15.38  0.05 

42.4  1.6 

20.73  0.09 

73.5  2.0 

30.32  0U)4 

22.7  1.6 

30 

15.33  0.07 

44.0  1.5 

20.64  0.15 

75.5  1.7 

30.28  OM 

24.3  1.5 

June     9 

15.26  0.09 

45.5  1.2 

20.49  0.19 

77.2  J.4 

30.22  0.09 

25.8  1.4 

19 

15.17  0.11 

46.7  1.1 

20.30  0.23 

78.6  1.0 

30.13  0.10 

27.2  1.2  , 

29 

15.06  0.12 

47.8  0.9 

20.07  0.27 

79.6  0.6 

30.03  0.12 

28.4  1.0  ! 

July     9 

14.94  0.13 

48.7  0.7 

19.80  0.29 

80J2  0.1 

29.91  0.13 

29.4  0.7  '' 

19 

14.81  0.14 

49.4  0.3 

19.51  0.31 

80.3  0.3 

29.78  0.15 

30.1  0.4 

29 

14.67  0.15 

49.7  0.1 

19.20  0.32 

80.0  0.8 

29.63  0.15 

30.5  0.2 

Aug.     8 

14.52  0.14 

49.8  0.2 

18.88  0.31 

79.2  1.2 

29.48  0.16 

30.7  0.1  ' 

18 

14.38  0.13 

49.6  0.4 

18.57  0.30 

78.0  1.5 

29.32  0.15 

30.6  0.5 

28 

14.25  0.12 

49.2  0.7 

18.27  0.26 

76.5  1.9 

29.17  0.14 

30.1  0.7  I 

Sept    7 

14.13  0.09 

48.5  0.9 

18.01  0.21 

74.6  2.2 

29.03  0.12 

29.4  0.9 

17 

14.04  0.07 

47.6  1.3 

17.80  0.15 

72.4  2.4 

28.91  0.09 

28.5  1,3 

27 

13.97.0.03 

46.3  1.6 

17.65  0.07 

70.0  2.5 

28.82  0.05 

27.2  1.6 

Oct.      7 

13.94  0.01 

44.7  1.9 

17.58  0.01 

67.5  2.5 

28.77  0.01 

25.6  1.9 

17 

13.95  0,05 

42.8  2.1 

17.59  0.10 

65.0  2.4 

28,76  OJdZ 

23.7  2.1  1 

27 

14.00  0.11 

40.7  2.3 

17.69  0.20 

62.6  2.1 

28.79  OJOQ 

21.6  2.4 

Nov.     6 

14.11  0.16 

38.4  2.5 

17.89  0.28 

60.5  1.9 

28.87  0.13 

19.2  2.6 

16 

14.27  0.20 

35.9  2.5 

18.17  0.36 

58.6  1.5 

29.00  0.18 

16.6  2.6 

26 

14.47  0.24 

33.4  2.6 

18.53  0.43 

57.1  1.1 

29.18  0.22 

14.0  2.7  j 

Dec     6 

14.71  0.28 

30.8  2.6 

18.96  0.49 

56.0  0.6 

29.40  0.26 

11.3  2.6  ! 

16 

14.99  0.31 

28.2  2.4 

19.45  0.53 

55.4  0.0 

29.66  0.29 

8.7  2.5 

26 

15.30  0.32 

25.8  2.2 

19.98  0.56 

55.4  0.5 

29.95  0.38 

6.2  2.4 

36 

15.62 

23.6 

20.54 

55.9 

30.27 

3.8         I 

Not!.- 
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f 

j      APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

j       SMflnal 

a*  Centanri. 

•  BooTit. 

a'  LiBRiB. 

1     Day  of  the 

Month. 

Right  Aaoenalon. 

1)90,  South. 

Right  Aaoension. 

Deo.  JVortA. 

Right  AseeDsion. 

Deo.  Smith, 

h       m 

O             1 

h       m 

O             1 

h        m 

O             1 

14  30 

60  15 

14  39 

27  38 

14  43 

15  28 

Jan. 

1 

8               1 

24.72  0.57 

55.4  0.3 

8               8 

2.69  0.33 

46.3  2'.3 

8                8 

21.88  0.33 

2^.1   1.5 

11 

25.29  0.56 

55.7  0.7 

3.02  0.33 

44.0  2.0 

22.21  0.33 

27.6  1.6 

21 

25.85  0.56 

56.4  1.1 

3.35  0.33 

42.0  1.6 

22.54  0.33 

29.2  1.6 

. 

31 

26.41  0.55 

57.5  1.5 

3.68  0.33 

40.4  1.1 

22.87  0.32 

30.8  1.5 

Feb. 

10 

26.96  0.52 

59.0  1.9 

4.01  0.31 

39.3  0.6 

23.19  0.29 

32.3  1.5 

20 

27.48  0.48 

60.9  2.2 

4.32  0.28 

38.7  0.0 

23.48  0.28 

33.8  1.3 

March  1| 

27.96  0.43 

63.1  2.4 

4.60  0.26 

38.7  0.4 

23.76  0.25 

35.1  1.2 

11 

28.39  0.36 

65.5  2.6 

4.86  0.22 

39.1  0.9 

24.01  0.23 

36.3  1.0 

21 

28.75'  0.31 

68.1  2.7 

5.08  0.19 

40.0  1.3 

24.24  0.20 

37.3  0.8 

31 

29.06  0.26 

70.8  2.7 

5.27  0.15 

41.3  1.7 

24.44  0.17 

38.1  0.6 

April 

10 

29.32  0.20 

73.5  2.8 

5.42  0.11 

43.0  1.9 

24.61  0.14 

38.7  0.4 

20 

29.52  0.15 

76.3  2.7 

5.53  0.08 

44.9  2.1 

24.75  0.10 

39.1  0.3 

30 

29.67  0.08 

79.0  2.6 

5.61  0.05 

47.0  2.2 

24.85  0.08 

39.4  0.2 

Maj 

10 

29.75  0.03 

81.6  2.4 

5.66  0.01 

49.2  2.2 

24.93  0.05 

39.6  0.0 

20 

29.78  0.05 

84.0  2.2 

5.67  0.03 

51.4  2.1 

24.98  0.01 

39.6  0.1 

30 

29.73  0.11 

86.2  2.0 

5.64  0.05 

53.5  2.0 

24.99  0.01 

39.5  0.1 

June 

9 

29.62  0.16 

88.2  1.7 

5.59  0.08 

55.5  1.8 

24.98  0.04 

39.4  0.3 

19 

29.46  0.20 

89.9  1.3 

5.51  0.10 

57.3  1.5 

24.94  0.06 

39.1  0.3 

29 

29.26  0.25 

91.2  0.9 

5.41  0.13 

58.8  1.2 

24.88  0.08 

38.8  0.4 

July 

9 

29.01  0.30 

92.1  0.5 

5.28  0.15 

60.0  1.0 

24.80  0.11 

38.4  0.5 

19 

28.71  0.32 

92.6  0.1 

5.13  0.16 

61.0  0.6 

24.69  0.13 

37.9  0.5 

29 

28.39  0.34 

92.7  0.4 

4.97  0,17 

61.6  0.3 

24.56  0.14 

37.4  0.5 

Aug. 

8 

28.05  0.35 

92.3  0.9 

4.80  0.18 

61.9  0.0 

24.42  0.15 

36.9  0.6 

18 

27.70  0.34 

91.4  1.2 

4.62  0.18 

61.9  0.4 

24.27  0.15 

36.3  0.5 

28 

27.36  0.31 

90.2  1.6 

4.44  0.17 

61.5  0.8 

24.12  0.15 

35.8  0.6 

Sept 

7 

27.05  0M28 

88.6  1.9 

4.27  0.15 

60.7  1.1 

23.97  0.13 

35.2  0.6 

17 

26.77  0.22 

86.7  2.2 

4.12  0.13 

59.6  1.4 

23.84  0.10 

34.6  0.6 

27 

26.55  0.16 

84.5  2.3 

3.99  0.09 

58.2  1.8 

23.74  0.07 

34.0  0.4 

Oct. 

7 

26.39  0.06 

82.2  2.5 

3.90  0.05 

56.4  2.1 

23.67  0.03 

33.6  0.3 

17 

26.33  0.01 

79.7  2.5 

3.85  0.01 

54.3  2.4 

23.64  0.02 

33.3  0.0 

27 

26.34  0.11 

77.2  2.4 

3.84  0.04 

51.9  2.5 

23.66  0.06 

33.3  0.2 

Nov. 

6 

26.45  0.20 

74.8  2.1 

3.88  0.10 

49.4  2.8 

23.72  0.12 

33.5  0.4 

16 

26.65  0.30 

72.7  1.8 

3.98  0.15 

46.6  2.9 

23.84  0.17 

33.9  0.7 

26 

26.95  0.38 

70.9  1.4 

4.13  0.20 

43.7  2.9 

24.01  0.22 

34.6  0.9 

Dec 

6 

27.33  0.45 

69.5  1.0 

4.33  0.25 

40.8  2.9 

24.23  0.25 

35.5  1.1 

16 

27.78  0.49 

68.5  0.6 

4.58  0.27 

37.9  2.8 

24.48  0.29 

36.6  1.3 

26 

28.27  0.54 

67.9  0.0 

4.85  0.31 

35.1  2.5 

24.77  0.31 

37.9  1.5 

36 

28.81 

67.9 

5.16 

32.6 

25.08 

39.4 

•ftert 

Jie  22d  of  Much 

it  begins  at  the  Side 

mftl  Oh.  bef^  th 

e  Mean  Noon. 
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FIXED  STABS,   13M. 


APPARENT   BLACSfi 

OF  THE   PBHSrt^iPAL   FIXED   STAB&  FQR  T^g  UpfJSP 
TBANSIT  AX  WASfflNfiTOIf. 

ffideNal 

^  Vbsm  MiirOBis. 

/fLibfie. 

a  COBOKJB  f OBfj^a.          II 

Day  of  the 
Month. 

DM.^ora. 

B«.^ 

DecJVafO. 

h       m 

U  51 

74  42 

h       m 

15     9 

B  hi 

l|  28 

27  id 

Jan.      1 
11 
21 
31 

Feb.    10 

4'.31  o'.T? 
5.08  0.84 
5.92  0.86 
6.78  0.88 
7.66  0.87 

22.1  2.3 
19.8  1.7 
18.1  1.0 
17.1  0.3 
16.8  0.3 

41.67  0.30 
41.97  0.32 
42.29  0.32 
42.61  0.31 
42.92  0.29 

42!4  1.6 
44.0  1.6 
45.6  1.5 
474  1.4 
48.5  1.3 

5ft.43  e'29 
55,72  0.31 
56.03  0*33 
56.86  0.33 
W.69  0.32 

2(5.2  2.6 
17.6  2.2 
15.4  1.8 
13.6  1.4 
1^  0.8 

20 
Maroh  1 
11 
21 
31 

8.53  0.81 

9.34  0.72 

ia06  0.63 

10.69  0.50 

11.19  0.37 

17.1  1.0 
18.1  1.7 

19.8  2.1 

21.9  2.5 
24.4  2.9 

.48.21  0.29 
48.56  0.26 
43.76  0.24 
44.0Q  0.21 
44.21  0.18 

49.8  1.0 
5P3  0.8 

51.6  0.6 
58,2  0.5 

52.7  0.2 

57.01  030 
57.31  0.28 
57.59  0.26 
57.85  0.23 

mm  0.20 

11.4  0.3 
11.1  0.2 
il.3  0.7 
12.0  1.1 
lai  1.5 

April  10 
^      20 

30 
Maj   10 

20 

11.56  0.23 

11.79  0.08 
11.87  0.07 

11.80  0.20 
11.60  0.32 

27.3  3.2 
30.5  3.3 
33.8  3.2 
37.0  3.1 
40*1  2.9 

44.8a  0.15 
44.54  0.13 
44.67  0.10 
44.77  0.07 
44.84  0.05 

51^.9  0.0 
52.9  0.2 
52.7  0.3 
52,4  0.4 
5^,0  0.5 

W.8S  ^.17 

W.45  0.13 
^.58  0.09 
P8.67  0.06 
&8,7S  04)3 

14JS  1.9 

16.5  2.1 

18.6  2.3 
2Q.9  2.3 
23i  '2.3 

30 

June     9 

19 

29 

July     9 

11.28  0.44 

10.84  0.54 

10.30  0.62 

9.68  0.70 

8.98  0.75 

4S.0  2.6 
45.6  2.2 

47.8  1.8 
49.6  1.3 

50.9  0.8 

44.89  0.01 
44.9Q  0.02 

44.aa  0.04 

44.84  0.07 
44.77  0.10 

51,5  0.5 
51.0  0.6 
50.4  0.6 
49.8  0.6 
49,2  0.6 

^.W  0.01 
W.75  0.04 
58.71  0.O7 
58.64  0.10 
W.54  0.13 

25.5  2.2 

27.7  n 

29.8  1.9 
31.7  1.6 
3^8  J.3 

19 
29 
Aug.     8 
18 
28 

8.23  0.79 
7.44  0.81 
6.63  0.80 
5.83  0.79 
5.04  0.75 

51.7  0.2 
51.9  04 
51.5  0.8 
60.7  1.3 
49.4  1.7 

44.67  0.12 
44.55  0.14 
44.41  0.15 
44.26  0.15 
44*11  0.15 

48*6  0.5 
48.1  0.5 
47.6  0.5 
47.1  0.5 
46.6  0.4 

W.41  0.16 
^.2$  0.17 
^.08  0.19 
57.89  0.20 
P7.6a  0.19 

34.6  1.0 

35.6  0.7 
3(S.?  0.4 
3(5.7  6.0 

36.7  0.4 

Sept.    7 
17 
27 

Oct      7 
17 

4.29  0.69 
3.60  0.61 
2.99  0.52 
2.47  0.41 
2.06  0.27 

47.7  2.2 
45.5  2.7 

42.8  3.0 
39.8  3.4 
36.4  3.5 

48.96  0.14 
48.82  0.13 
48.69  0.09 
48.60  0.05 
43.55  0.01 

46.2  0.3 
45.9  0.2 
45.7  0.0 

45.7  0.1 

45.8  0.3 

«57.6Q  0.19 
57.81  0.17 
57.14  0.14 
57.00  0.10 
56.90  0.06 

3«.?  0.7 
35.6  1.1  1 
34.5  1.5 
3q.Q  1.9 
31.1  2.2 

27 

Not.     6 

16 

26 

Dwj.     6 

1.79  0.14 

1.65  0.01 

1.66  0.18 
1.84  0.32 
2.16  0.47 

32.9  3.7 
29.2  3.7 
25.5  3.8 
21.7  3.6 
18.1  3.4 

48.54  0.03 
48.57  0.09 
48.66  0.14 
48.80  0.19 
48.99  0.22 

46.1  0.5 
46.6  0.7 
47.3  1.0 
48.3  1.2 
49.5  1.2 

56.84  0.01 
56.83  0.04 
56.87  0.09 
56.96  0.15 
5T.U  0.20 

28.9  2.4 
2S.5  2.6 
23.9  2.8 
21.1  2.9  1 
1MI3J) 

16 
26 
36 

9.63  0.60 
3.23  0.71 
3.94 

14.7  3.1 
11.6  2.6 
9.0 

44.21  0.26 
44.47  0.29 
44.76 

50.7  1.5 
52.2  1.6 
58.6 

57.81  0.25 
57.56  0.27 
57.83 

15.2  2.9 

12.3  2.6 
9.7 

Non.— 

•  Befortthe2Sdof  1 

Earoh  ttie  Sidend 

d«j  of  tbe  Month 

b«8ini«ttlMSidc 

VMia|i.a/)ertlMM( 

Ml  Noon; 

wi%^B  HTAn^,  j§a4. 
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AiTARisrT  Pfc4eES 

OF  THB   PBINOIPAL   FIXED   STAR?,  FOB   THJB    UPFE^ 
•ya^SIT  ^T  W^SHINGTOl}. 

BUaml 

a  Sbbpbvtis. 

C  UrwB  ICinoriB. 

/J»  Scoipii.                   1 

Day  of  the 

iUgMfcA«Qw#ii, 

PP^t^prth, 

Rtffhl  Volition. 

^:Nf^ 

Rm^4fcep«»op. 

Deo.  South. 

JsS? 

0         / 

6  51 

is^'as 

78.12' 

1^  57 

19  26 

Jaiu      1 

11 

21 

31 

Fet    10 

34.10  0.28 
34.iS^  0.30 
34,68  0.31 
34.99  0.30 
35,29  0.30 

n.9  ii 

15.8  |.9 

13.9  1.6 
1^.3  J.4 
10.9  J.l 

52.68  0.78 

53.46  0.91 
54.37  1.01 
55.36  1.09 

66.47  1.12 

88'!8  2.8 
25.5  2.3 
83.2  1.7 
81.5  |.0 
8Q,5  p.4 

32,00  6.29 
32,89  9.31 
32.60  6.33 
32.93  6.33 
33,26  9.33 

44.^  6.9 
45.4  1.0 

46.4  1.1 

47.5  1.1 

48.6  1.0 

20 
K«rch  1 
11 
21 
31 

85,69  0.29 
35.88  9.26 
36.14  9.25 
86,p9  9-23 
36,§2  f.20 

9.8  p.7 
9,1  0.4 
8.7  p.O 
8.7  p.4 
9.J  p.7 

57.59  1.09 
58.68  1.03 
69.71  0.95 
60.66  0.84 
61.^0  0.69 

80.1  p.3 
80r4  1.0 
81.4  J.6 

88.0  2.0 
85.0  p.5 

33,69  6.31 
33.90  0.3U 
34.20  9.27 
34.47  9.26 
34,73  9.24 

49.6  1.0 
50,15  6.9 
51.5  0.8 
52.3  0.6 
52.9  0.5 

April  10 
20 
30 

lUy  10 
90 

36.82  ^.17 
36.9P  §.15 
37.14  6.11 
37.25  6.09 
37,34  6.05 

9.8  p.9 
10.7  1.0 
11.7  1.2 
1?.9  1.4 
14.3  1.5 

62.19  0.52 
6^71  0.34 
63,05  0.15 

63.20  0.03 
63,17  0.21 

87.5  (J.9 

30.4  p.2 

83.6  p.3 
36.9  p.3 
4Q,?  p.2 

34.97  6.21 
35.18  9.I8 
35.86  6.16 
35.52  9.12 
35,64  9.09 

534  p.3 

53.7  0.3 
54.0  0.2 

54.8  6.1 
54.3  0.0 

90 

Ju»Q     9 

19 

99 

aubr    9 

37,39  6.02 
37,41  6.00 
37.41  9.03 
37,38  6.07 
37.31  9.09 

15.9  1.4 

17.3  1.4 
18.6  1.2 
19.9  1.2 
gl.O  1.0 

62.96  0.39 
62.57  0.54 
62.03  0.69 
61.34  0.82 
60.52  0.92 

48,4  p.0 
46.4  g.8 
49.2  ^.4 
51.6  2.0 
P8r6  1.5 

35.73  6.06 

35.79  9.02 
35,81  6.01 

35.80  9.04 
35e76  9.O8 

54.3  0.0 
54r3  pi 
54.2  0.1 
54.1  0.2 
53,9  9.2 

19 

89 

A^g.    8 

18 
28 

37.92  9.12 
37.Jp  9.14 
36.96  9.15 
36,81  9.I6 
86,g^  9.I6 

82.0  0.8 

82.8  0.6 
83.4  0.5 

23.9  0.4 
84.3  0.1 

59.60  1.01 
68.59  1.08 
57.51  1.10 
66.41  1.13 
55,28  1.11 

65.1  1.0 
66.1  0.5 
66.6  0.0 

pQ.6  0.5 

66.1  1.0 

35.68  6.11 
35.57  6.13 
35.44  9.15 
35.29  6.17 
35,12  9.17 

53.7  0.3 
53.4  0.3 
534  0.3 

52.8  0.4 
52.4  0.4 

17 

Oct      7 
1*7 

36,49  0.16 
36,83  0.15 
36,18  0.12 
36,06  0.08 
?5,98  0.04 

84r4  0.2 
84.2  0.4 
23.8  0.7 
2a  1  p.9 
2?..?  1.0 

Hi?  1.07 
53.10  1.00 
68.16  0.92 
61.18  0.80 
6Q.39  0.65 

P5.l  1.4 
68.7  2.0 
51.7  fi.4 
49.3  2.8 
4^,5  8.1 

34.95  9.17 
34.78  9.16 
34,62  6.13 
34.49  9.10 
84.39  9.05 

52.0  0.5 

51.5  0.5 
51.0  0.4 

50.6  9.4 
50.2  0.3 

g7 

Nov.     6 

16 

26 

P^     6 

35.94  0.00 
35-94  0.05 
35.99  0.09 
36,08  0.15 
36.23  0.20 

2J.»  1.3 
19.9  1.6 
18.8  1-8 

16.4  12.0 

14.5  5J.2 

49.78  0.48 
49.25  0.29 
48.96  0.10 
48.86  0.10 
48.96  0.31 

43,4  B.4 
40.0  8.6 
36.4  8.7 
32.7  8.7 
29.0  3.6 

84.34  9.01 
34.38  6.04 
34.37  6.10 
84.47  9.15 
84,62  6.20 

49.9  0.2 
49,7  6.0 

49.7  0.1 

49.8  0.3 
50*1  9.6 

16 
26 
36 

36.43  0.23 
36,66  0.27 
36.93 

1?.3  2.1 
10.8  2.0 

8.2 

49.87  0.51 
49.78  0.69 
50.47 

25.4  3.4 
28.0  p.o 
19.0 

84,92  6.24 
85,06  9.27 
35,88 

50.7  0.8 
51.5  0.8 
52.3 

P^i 

J)«9ed«f  Kareh 

it  Ugbu  a*  Um  SSAe 

^Oh.6l/4>r<tI) 

•  Mc|^Nopi|. 
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FIXED  STARS,    1S64. 


APPARENT  PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB   THE   UPPER       | 

TRANSIT  AT   WASHINGTON. 

Odcrwl 

Ds/oftta* 

Month. 

S  Ophiughi. 

a  ScoRPii. 
(Antares.) 

fl  DraconiB. 

J)0C.  South. 

Right  ABoension. 

Dec.  North. 

h       m 

16     7 

3  20 

h       m 

16  21 

26     7 

h        m 

16  22 

6149 

Jan.      1 

13.10  0.27 

27''.7  1.6 

4.28  0.29 

3l!7  0.6 

7* 42  o'36 

14.0  3.2 

11 

13.37  0.29 

29.3  1.5 

4.57  0.32 

32.2  0.6 

7.77  0.41 

10.8  2.8  1 

21 

13.66  0.29 

30.8  1.5 

4.89  0.33 

32.8  0.7 

8.18  0.46 

8.0  2.1 

81 

13.95  0.30 

32.3  1.3 

5.22  0.34 

33.5  0.7 

8.64  0.50 

5.9  1.7 

Feb.    10 

14.25  0.31 

33.6  1.1 

5.56  0.34 

34.2  0.8 

9.14  0.61 

4.2  1.0 

20 

14.56  0.30 

34.7  0.8 

5.90  0.33 

35.0  0.9 

9.65  0.52 

3.2  0.2 

March  1 

14.86  0.28 

35.5  0.5 

6.23  0.32 

35.9  0.8 

10.17  0.50 

3.0  0.4  I 

11 

15.14  0.26 

36.0  0.3 

6.55  0.30 

36.7  0.7 

10.67  0.48 

3.4  1.0 

21 

15.40  0.24 

36.3  0.1 

6.85  0.29 

37.4  0.7 

11.15  0.44 

4.4  1.6 

31 

15.64  0.22 

36.4  0.2 

7.14  0.27 

38.1  0.6 

11.59  0.38 

6.0  2.2 

April  10 

15.86  0.21 

36.2  0.4 

7.41  0.24 

38.7  0.6 

11.97  0.32 

8.2  2.6 

20 

16.07  0.18 

35.8  0.7 

7.65  0.22 

39.3  0.6 

12.29  O.J» 

10.8  2.9 

30 

16.25  0.16 

35.1  0.8 

7.87  0.19 

39.8  0.5 

12.54  0.18 

13.7  3^ 

May   10 

16.40  0.12 

34.3  0.8 

8.06  0.15 

40.3  04 

12.72  0.11 

16.9  3.3 

20 

16.52  0.09 

33.5  1.0 

8.21  0.12 

40.7  0.3 

12.83  0.03 

20.2  3.3 

30 

16.61  0.05 

32.5  1.0 

8.33  0.09 

41.0  0.4 

12.86  0.05 

23.5  3.2 

June     9 

16.66  0.02 

31.5  0.9 

8.42  0.06 

41.4  0.3 

12.81  0.11 

26.7  3.1 

19 

16.68  0.00 

30.6  0.9 

8.47  0.01 

41.7  0.2 

12.70  0.18 

29.8  2^ 

29 

16.68  0.04 

29.7  0.8 

8.48  0.03 

41.9  0.2 

12.52  0.26 

32.6  2.5 

July     9 

16.64  0.07 

28.9  0.8 

8.45  0.07 

42.1  0.1 

12.26  0.32 

35.1  2.1 

19 

16.57  0.10 

28.1  0.8 

8.38  0.10 

42.2  0.0 

11.94  0.36 

37.2  1.6 

29 

16.47  0.13 

27.3  0.6 

8.28  0.13 

42.2  0.1 

11.58  0.40 

38.8  1.2 

Aug.    8 

16.34  0.15 

26.7  0.5 

8.15  0.16 

42.1  0.1 

11.18  0.42 

40.0  0.7 

18 

16.19  0.16 

26.2  0.4 

7.99  0.18 

42.0  0.3 

10.76  0.44 

40.7  0.2 

28 

16.03  0.17 

25.8  0.2 

7.81  0.18 

41.7  0.4 

10.32  0.46 

40.9  0.3 

Sept    7 

15.86  0.17 

25.6  0.2 

7.63  0.19 

41.3  0.5 

9.86  0.46 

40.6  0.8  1 

17 

15.69  0.15 

25.4  0.0 

7.44  0.18 

40.8  0.6 

9.40  0.44 

39.8  1.4 

27 

15.54  0.13 

25.4  0.2 

7.26  0.16 

40.2  0.6 

8.96  0.41 

38.4  1.9 

Oct      7 

15.41  0.10 

25.6  0.4 

7.11  0.12 

39.6  0.6 

8.55  0.36 

36.5  2.3 

17 

15.31  0.07 

26.0  0.5 

6.99  0.08 

39.0  0.6 

8.19  0.28 

34i2  2.7 

27 

15.24  0.02 

26.5  0.7 

6.91  0.03 

38.4  0.6 

7.91  0.22 

31.5  3.0 

Nov.     6 

15.22  0.03 

27.2  0.9 

6.88  0.03 

37.8  0.5 

7.69  0.15 

28.5  3.4 

16 

15.25  0.07 

28.1  1.1 

6.91  0.07 

37.3  0.3 

7.54  0.05 

25.1  3.6 

26 

15.32  0.13 

29.2  1.3 

6.98  0.13 

37.0  0.1 

7.49  0.04 

21.5  3.7 

Dec.     6 

15.45  0.17 

30.5  1.6 

7.11  0.18 

36.9  0.0 

7.53  0.13 

17.8  3.6  : 

16 

15.62  0.22 

32.0  1.6 

7.29  0.24 

36.9  0.2 

7.66  0.23 

14i5  3.6 

26 

15.84  0.25 

33.6  1.6 

7.53  0.28 

37.1  0.4 

7.89  0.31 

10.6  3.4 

36 

16.09 

35.2 

7.81 

37.5 

8.20 

7.2         i 

NOT«.— 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

'       Bldaraal 

aTriangull 

AastraliB. 

•  XJr8»  Minoris 

a  Hercctlis                 1 

O^jofUie 

1 

j          MOQttl. 

1 

Right  A«e0ii«loa. 

Dm,  South, 

Dwi.  North. 

Right  AweoiiOD. 

Deo.  North. 

h       m 

O              1 

h       m 

O             1 

h        m 

O             1 

16  34 

68  46 

16  59 

82  15 

17     8 

14  32 

Jan. 

1 

16*94  0.61 

7'!3  1.6 

49''.64  0168 

15.5  3.2 

26'.30  0.21 

52.5  2.3 

11 

17.55  0.67 

5.7  1.3 

50.32  0.97 

12.3  2.9 

26.51  0.24 

50.2  2.1 

21 

18.22  0.71 

4.4  0.8 

51.29  1.20 

9.4  2.3 

26.75  0.26 

48.1  1.8 

31 

18.98  0.75 

3.6  0.4 

52.49  1.39 

7.1  1.9 

27.01  0.28 

46.3  1.6  1 

Feb. 

10 

19.68  0.76 

3.2  0.0 

53.88  1.54 

5.2  1.3 

27.29  0.29 

44.7  1.2 

20 

20.44  0.77 

3.2  0.4 

55.42  1.63 

3.9  0.6 

27.58  0.29 

43.5  0.8 

March  1| 

21.21  0.75 

3.6  0.8 

57.06  1.63 

3.3  0.0 

27.87  0.29 

42.7  0.4 

11 

21.96  0.72 

4.4  1.2 

58.68  1.59 

3.3  0.7 

28.16  0.28 

42.3  0.0 

21 

22.68  0.69 

5.6  1.5 

60.27  1.48 

4.0  1.3 

28.44  0.28 

42.3  0.5 

31 

23.37  0.64 

7.1  1.7 

61.75  1.34 

5.3  1.8 

28.72  0.96 

42.8  0.9 

April 

10 

24.01  0.58 

8.8  2.0 

63.09  1.15 

7.1  2.3 

28.98  0.25 

43.7  1.2 

20 

24.59  0.51 

10.8  2.3 

64.24  0.90 

9.4  2.8 

29.23  0.22 

44.9  1.6  ' 

30 

25.10  0.43 

13.1  2.4 

65.14  0.65 

12.2  3.0 

29.45  0.19 

46.5  1.8 

May 

10 

25.53  0.34 

15.5  2.5 

65.79  0.39 

15.2  3.3 

29.64  0.17 

48.3  2.0 

20 

25.87  0.25 

18.0  2.5 

66.18  0.10 

18.5  3.3 

29.81  0.13 

50.3  2.0 

30 

26.12  0.16 

20.5  2.5 

66.28  0.18 

21.8  3.3 

29.94  0.10 

52.3  2.1  ' 

June 

9 

26.28  0.06 

23.0  2.5 

66.10  0.46 

25.1  3.1 

30.04  0.07 

54.4  2.0 

19 

26.34  0.03 

25.5  2.4 

65.64  0.72 

28.2  3.0 

30.11  0.02 

56.4  1.9 

29 

26.31  0.13 

27.9  2.1 

64.92  0.96 

31.2  2.7 

30.13  0.01 

58.3  1.8 

July 

9 

26.18  0.23 

30.0  1.9 

63.96  1.18 

33.9  2.4 

30.12  0.05 

60.1  1.7 

19 

25.95  0.32 

31.9  1.6 

62.78  1.37 

36.3  2.0 

30.07  0.08 

61.8  1.4 

29 

25.63  0.39 

33.5  1.2 

61.41  1.54 

38.3  1.5 

29.99  0.12 

63.2  1.2 

Aag. 

8 

25.24  0.45 

34.7  0.7 

59.87  1.66 

39.8  1.0 

29.87  0.15 

64.4  0.9 

18 

24.79  0.50 

35.4  0.3 

58.21  1.74 

40.8  0.6 

29.72  0.17 

65.3  0.7 

28 

24.29  0.53 

35.7  0.2 

56.47  1.80 

41.4  0.0 

29.55  0.18 

66.0  0.4 

Sept. 

7 

23.76  0.52 

35.5  0.7 

54.67  1.81 

41.4  0.4 

29.37  0.20 

66.4  0.1  • 

17 

23.24  0.49 

34.8  1.2 

52.86  1.78 

^1.0  0.9 

29.17  0.19 

66.5  0.3 

27 

22.75  0.44 

33.6  1.5 

51.08  1.70 

40.1  1.4 

28.98  0.17 

66.2  0.6 

Oct 

7 

22.31  0.36 

32.1  1.9 

49.38  1.58 

38.7  1.8 

28.81  0.15 

65.6  0.8 

17 

21.95  0.27 

30.2  2.3 

47.80  1.43 

36.9  2.4 

28.66  0.13 

64.8  1.1 

1 

27 

21.68  0.17 

27.9  2.5 

46.37  1.23 

34.5  2.8 

28.53  0.09 

63.7  1.3 

Nov. 

6 

21.51  0.05 

25.4  2.6 

45,14  0.99 

31.7  3.1 

28.44  0.04 

62.4  1.7 

16 

21.46  0.07 

22.8  2.6 

44.15  0.72 

28.6  3.1 

28.40  0.00 

60.7  1.9 

26 

21.53  0.21 

20.2  2.6 

43.43  0.42 

25.5  3.4 

28.40  0.04 

58.8  2.1 

Dec 

6 

21.74  0.34 

17.6  2.4 

43.01  0.10 

22.1  3.6 

28.44  0.11 

56.7  2.3 

1 

16 

22.08  0.45 

15.2  2.1 

42.91  0.21 

18.5  3.5 

28.55  0.15 

54.4  2.3 

26 

22.53  0.55 

13.1  1.8 

43.12  0.53 

15.0  3.4 

28.70  0.18 

52.1  2.3 

36 

23.08 

11.3 

43.65 

11.6 

28.88 

49.8 

■fterl 

ai«22dof  Maieh 

It  begins  at  the  Side 

rcMl  Oh.  before  tb 

•  Mean  Noon. 

L 
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APPARENT   PLAGES 

6f  thb  principal  fixed  stabs,  fob  the  upper 

TRAKSIT  AT  WASHINGTOH. 

Sldeml 

§  Dbacomib. 

k  OPHIUdEI. 

f  DBACOKflS. 

Dftjoftha 
Month. 

Right  AiomA&a. 

Dee.  North. 

Right  i«MMl<m. 

J)9e.NefHk, 

Dec.  JVbrt*.      j 

h       m 

17  27 

52  23 

h       m 

17  38 

12  39 

h        m 

17  53 

51  30 

Jan.      1 

11 

21 
31 

Feb.    10 

19,8^  O.Sio 
20.0r7  0.86 
20.33  0.32 
20.65  6.* 
21.01  0.^9 

70'!6  3.5 
67.1  3.1 
64.0  fe.7 
61.S  S.3 
59.0  1.6 

se'di  0.20 

37.01  0.1^ 
37.23  0.25 
87.48  0.27 
87.75  0.28 

43.8  ^.1 
41.7  2.0 

39.7  1.8 

37.9  1.6 

86.8  1.3 

25.21  6.17 
25.38  0.22 
25.60  0.28 
25.88  0.^ 
26.21  9.d6 

22.9  3.3 
19.6  3.2 
16.4  3.0 
13.4  2.5 
K).9  1.9 

20 
Martjh  1 
11 
21 
31 

61.40  6.4o 
21.80  0.41 
22.21  0.41 
22.6a  0.^9 
23.01  0.^ 

57.4  i.l 
56.3  0.4 
55.9  0.2 
56.1  0.8 
56.9  1.5 

88.03  0.29 
88.i0  6.29 
88.61  0.28 
88.89  0.28 
89.17  0.26 

85.0  0.8 
84.2  0.4 
38.8  0.0 
38.8  0.4 
94.2  6.8 

26.97  0.38 
26.95  0.40 
27.35  0.41 
27.76  6.39 
28.15  0.38 

9.0  1.3 

7.-7  0.7 
7.0  0.1 
6.9  0.6 
7.5  1.2 

April  10 
20 
30 

May   10 
20 

63.37  0.M 
23.71  0.30 
24.01  0.96 
24.27  0.90 
24.47  0J5 

68.4  6.0 
60.4  i{.4 
62.8  Sk8 

65.6  af.i 

68.7  9.3 

89.43  0.25 
89.68  0.24 
89.92  0.21 
40.15  0.19 
40.32  0.15 

85.0  1.2 

86.2  1.4 
37.6  1.7 

39.3  1.9 
41.2  Si.0 

28.53  6.35 
28.88  6.32 
29.20  ^29 
29.49  6.24 
29.73  6.18 

8.7  1.8 
10.5  2.3 
12.8  2.7 
15.5  M 
18.5  3.1 

30 

June     9 

19 

29 

July    9 

24.62  Mo 
24.72  0.03 
24.75  0.03 
24.72  0.i0 
24.6S!  0.i5 

72.0  3-3 
75.3  3.3 
78.6  3.2 
81.8  3X) 
84.8  2/7 

40.47  0.12 
40.69  0.08 
40.W  0.05 
40.72  0.01 
40.78  0.03 

43.2  2.0 
45.2  2.0 
47.2  1.9 
49.1  1.8 
50.9  is 

29.91  6.13 
30.04  0.08 

30.12  0.01 

80.13  0.05 
80.08  0.11 

81.6  3.3 
24.9  9A 
28.3  3.3 

31.6  3.1 

84.7  2.9 

19 
29 

Aug.     8 
18 
28 

24.47  bA9 
24.28  0.^ 
24.04  0.d9 
23.75  0.31 
23.44  0.d5 

87.6  2^4 
89.9  2^ 
91.9  is 

98.5  1.1 

94.6  d.6 

40.7ff  0.07 
40.63  0.11 
40.52  Or.13 
40.39  0.16 
40.33  0.18 

d2.S  1.5 
54.0  1.2 
55.2  1.0 
56.2  0^ 
57.0  0^ 

29.97  6.16 
29.81  6.22 
29.59  6.26 
29.33  6.29 
29.04  6.33 

ar7.6  2.6 
40.2  2.3 
42.5  1.9  j 
44.4  1.4  ! 
45.8  0.9 

Sept    7 
17 
27 

Oct.      7 
17 

dd.(]f9  o.>^ 

22.74  0.36 
22.38  0.35 
22.Ci3  0.32 
21.tl  ojHq 

95.2  0.1 
95.^  0.4 
94.9  0.9 
94.0  1.4 
92.«  is 

40.05  9.19 
89.80  0.19 
39.67  048 
89.49  9.16 
89.33  6.14 

57.4  iJ2 
97.6  Oa 

57.5  0.4 
57.1  0.7 
56^  1-0 

28.71  6.45 
28.36  0.35 
28.01  0.34 
27.67  6.^ 
27.35  6.40 

46.7  M 
47.1  0.0 
47.1  0.5 
46.6  M 
45.5  1.5 

»7 

Nov.     6 

16 

26 

Ded     6 

21.43^  Qf.i^ 
21.30  0.18 
21.fe  0.1] 
20.91  0^ 
20.86  6^3 

90.^  i,4 
88.4  2.8 
&6.€  2.9 
82.7  ^.3 
79.4  4.5 

89.19  9.10 
89.09  0.06 
89.03  0.01 
89.02  9.03 
39.0d  ^08 

55.4  1.2 
54.2  1.5 
52.7  1.7 
5rl.O  %0 

4^^  i.1 

27.0»  6.26 
26.79  6.20 
26.59  6.15 
26.44  6.06 
26.86^  6^1 

44.0  2.0 
42.0  &5 

39.5  2.9 

86.6  3.2 
33.4  U 

I6 
26 
36 

20.89  0.10 
20.99  0.17 
21.16 

75.«  3.6 
72.3  3.4 
68.^ 

39.13  9.13 
39.26  9.18 
39.44 

46.9  Si.2 

44.7  2.2 
42^ 

26.3&  0.06 
26.41  0.13 
26.54 

30.0  3.3 
26.7  3.4 
23.3 

Non.^ 

BefDntWS^orl 

(Mh  OM  SiaHtaU 

d^f^f  Otf  MMMk 

btigfiMae^tteSSCi 

ftmm^  after  tbBUi 

Mm  Noon; 
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APPAEENT   PLACES   OF 

THE-  PRINCIPAL    FIXED    STARS,   FOR   THE 

UPPER 

TRANSIT   - 

kT    WASHINGTON. 

SidflNii 

tfOctantis. 

^*  Sagittarii. 

a  LTBiB. 
{Vega.) 

'     I>a7afttM 
Month. 

1 

«m. 

See.  SiraiA. 

Bight  AiMnalon. 

Dee.  Sattlh. 

Right  Afleenaloii. 

Dee.  North.    1 

h 

17 

89  16 

h       m 

18     6 

O          .  1 

21     6 

h        m 

18  32 

38°  39 

Jan.      1 

54  15.04 

9.47 

33''.4  3!o 

B                ■ 

37.34  0.20 

22.4  0.1 

18*94  o'.12 

3d'.3  3.1 

11 

54  24.51 

12.35 

30.4  2.8 

37.54  0.22 

22.5  0.2 

19.06  0.16 

33.2  3.0 

21 

54  36.86 

14.85 

27.6  2.5 

37.76  0.25 

22.7  0.2 

19.22  0.21 

30.2  2.7 

81 

54  51.71 

16.91 

25.1  2.1 

38.01  0.28 

22.9  0J2 

19.43  0.24 

27.5  2.5  I 

Feb.    10 

55    8.62  16.52 

23.0  1.6 

38.29  0.29 

23.1  0.2 

19.67  0.28 

25.0  2.0 

20 

55  27.14  19.66 

21.4  1.1 

38.58  0.30 

23.3  0.1 

19.95  0.30 

23.0  1.4 

March  1 

55  46.80  20.32 

20.3  0.6 

38.88  0.31 

23.4  0.0 

20.25  0.32 

21.6  1.0 

1               11 

56     7.12  20.50 

19.7  0.1 

39.19  0.31 

23.4  0.1 

20.57  0.33 

20,6  0.4 

21 

56  27.62  20.25 

19.6  0.3 

39.50  0.30 

23.3  0.2 

20.90  0.34 

20.2  0.2 

1              31 

56  47.87 

19.58 

19.9  0.8 

39.80  0.30 

23.1  0J2 

21.24  0.33 

20.4  0.8 

April  10 

57    7.45 

18.49 

20.7  1.3 

40.10  0.30 

22.9  0.3 

21.57  0.32 

21.2  1.4 

20 

57  25.94 

17.01 

22.0  1.6 

40.40  0.29 

22.6  0.4 

21.89  0.31 

22,6  1.9 

30 

57  42.95  15.19 

23.6  2.0 

40.69  0.27 

22,2  0.4 

22.20  0.28 

24.5  2.3 

Mftv    10 

57  58.14  13.05 

25.6  2.4 

40.96  0.24 

21.8  0.4 

22.48  0.25 

26.8  2.6 

20 

58  11.19 

10.62 

28.0  2.7 

41.20  0.21 

21.4  0.3 

22.73  0.22 

29.4  2.9 

30 

58  21.81 

7.95 

30.7  2.9 

41.41  0.18 

21.1  0.3 

22.95  0.18 

32.3  3.1 

June     9 

58  29.76 

5.10 

33.6  3.0 

41.59  0.15 

20.8  0.3 

23.13  0.13 

35.4  3.1 

19 

58  34.86 

2.15 

36.6  3.0 

41.74  0.11 

20.5  0.2 

23.26  0.09 

38.5  3.1 

29 

58  37.01 

0.88 

39.6  3.0 

41.85  0.07 

20.3  0.1 

23.35  0.04 

41.6  3.1 

July     9 

58  36.13 

3.89 

42.6  2.9 

41.92  0.02 

20.j}  0.1 

23.39  0.02 

44.7  2.9 

19 

58  32.24 

6.76 

45.5  2,8 

41.94  0.02 

20.1  0.0 

23.37  0.07 

47.6  2.6 

29 

58  25.48 

9.44 

48.3  2.4 

41.92  0.06 

20.1  0.0 

23.30  0.11 

50.2  2.4 

Aug.     8 

58  16.04 

11.83 

50.7  2.0 

41.86  0.11 

20.1  0.0 

23.19  0.16 

52.6  2.1 

18 

58    4.21 

13.80 

52.7  1.5 

41.75  0.15 

20.1  0.1 

23.03  0.20 

54.7  1.7 

28 

57  50.41 

15.32 

54.2  1.0 

41.60  0.17 

20.2  0.0 

22.83  0.22 

56.4  1.3 

Sept.    7 

57  35.09 

16.27 

55.2  0.5 

41.43  0.16 

20.2  0.0 

22.61  0.25 

57.7  0.8 

17 

57  18.82 

16.64 

55.7  0.1 

41.25  0.19 

20.2  0.0 

22.36  0.26 

58.5  0.4 

1              27 

57    2.18 

16.36 

55.6  0.7 

41.06  0.19 

20.2  0.1 

22.10  0.26 

58.9  0.1 

1    Oct      7 

56  45.82 

15.45 

54.9  1.4 

40.87  0.17 

20.1  0.0 

21.84  0.25 

58.8  0.5 

17 

56  30.37 

13.90 

53.5  1.9 

40.70  0.15 

20.1  0.2 

21.59  0.24 

58.3  1.0 

27 

56  16.47 

11.78 

51.6  2.3 

40.55  0.11 

19.9  0.1 

21.35  0.21 

57.3  1.4 

Nov.     6 

56    4.69 

9.14 

49.3  2.8 

40.44  0.07 

19.8  0.2 

21.14  0.18 

55.9  1.9 

16 

55  55.55 

6.13 

46.5  3.0 

40.37  0.03 

19.6  0.1 

20.96  0.12 

54.0  2.2 

26 

55  49.42 

2.85 

43.5  3.3 

40.34  0.02 

19.5  0.0 

20.84  0.07 

51.8  2.6 

Dec     6 

55  46.57 

0.57 

40.2  3.4 

40.36  0.07 

19.5  0.0 

20.77  0.02 

49.2  2.9 

16 

55  47.14 

4.00 

36.8  3.2 

40.43  0.12 

19.5  0.1 

20.75  0.03 

46.3  3.0 

26 

55  51.14 

7.30 

33.6  3.3 

40.55  0.16 

19.6  0.1 

20.78  0.08 

43.3  3.2 

36 

55  58.44 

30.3 

40.71 

19.7 

20.86 

40.1 

■Ito 

r  the  22 

A  at  Maroh  it  be 

igliu  At  the  Siduw 

J0h.6<Air«the 

tfeftDNoon. 

37 
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APPARENT  PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB  TB3B   UPFBB      | 

TRANSIT  AT   WASHINGTON. 

Sldmwl 

j9Lt&S. 

C  Aquiljb. 

S  AquilA.                   1 

Day  of  tin 
Month. 

Right  AseefMAoii. 

DM.JVtfrfA. 

J>6C.  Ncrth. 

Bight  AMttte. 

Dee.  JVbrf*. 

h       m 

0             1 

h       m 

0             1 

h        m 

^        ^' 

18  45 

33  12 

18  59 

13  39 

19  18 

2  50 

Jan.      1 

2.57  0.10 

29*5  3.0 

■      ■ 

8.90  0.11 

56i2  2.0 

87'.97  0.09 

5^.7  j!5 

11 

2.67  0.15 

26.5  2.8 

9i)l   0.14 

MJ2  1.9 

38.06  0.13 

51.2  1.3 

21 

2.82  0.19 

23.7  2.6 

9.15  0.17 

52^  1.9 

38.19  0.16 

49.9  1.0 

31 

3.01  0.22 

21.1  2.4 

d.32T).ae 

50.4  1.6 

38.35  0.19 

48.9  1.0 

Feb.    10 

3.23  0.26 

18.7  2.0 

9^2  0.23 

48.8  IJ 

38.54  0.22 

47.9  0,9 

20 

3.49  0.28 

16.7  1.3 

9.75  0.S5 

47,5  1.0 

38.76  04M 

47.0  0.7 

March  1 

3.77  0.30 

15.4  0.9 

10U)0  0.26 

46.5  0.6 

39.00  0.26 

46.3  0.3 

11 

4.07  0.3i 

14.5  0.4 

10.26  0.28 

45.9  0.2 

.    89.26  0.26 

46.0  0.0 

21 

4.38  0.32 

14.1  0.1 

10.54  0.29 

45.7  0.2 

39.52  0.28 

46.0  0.4 

31 

4.70  0.32 

14.2  0.7 

1083  0.29 

45.9  0.6 

89.80  0.29 

46.4  0.7 

i 

April  10 

5.02  0.31 

14.9  1.2 

11.13  0S& 

46.5  1.0 

40.09  0.29 

47.1  6.9 

20 

5.33  0.29 

16.1  1.7 

11-41  0.27 

47.5  1.5 

40.38  0.27 

48.0  1.2 

30 

5.62  0.28 

17.8  2.1 

11.68  0.27 

49.0  1.8 

40.65  0.27 

49.2  1-4 

May    10 

5.90  0.26 

19.9  2.5 

11.95  0.25 

6a8  1.9 

40.92  0.27 

50.6  1.6 

^   20 

6.16  0.23 

22.4  2.7 

12.20  0.23 

52.7  2a 

41.19  0.25 

52.2  1.8 

1 

30 

6.39  0.19 

25.1  2.9 

12.43  0.21 

54.8  2.2 

41.44  0.22 

64.0  1.8 

June     9 

6.58  0.15 

28.0  3.0 

12^4  0.17 

57.0  2.3 

41.66  0.19 

55.8  1.8 

19 

6.73  0.10 

31.0  3.0 

12.81  0.13 

69.3  2.2 

41.85  0.16 

57.6  1.8 

29 

6.83  0.05 

34.0  2.9 

12.94  0.09 

61.5  2.1 

42.01  6.12 

59.4  1.7 

July     9 

6.88  0.01 

36.9  2.8 

13U)3  0.05 

63.6  2.1 

42.13  0.07 

61.1  1.6 

19 

6.89  0.04 

39.7  2.6 

13.08  0.00 

65.7  1.9 

42.20  0.03 

62.7  14J 

29 

6.85  0.08 

42.3  2.4 

13.08  0.04 

67.6  1.7 

42.28  0.01 

64.0  1.2 

Aug.     8 

6.77  0.13 

44.7  2.0 

13.04  0.09 

69.3  1.4 

^.22  6.06 

65.2  1.0 

18 

6.64  0.17 

46.7  1.7 

12.95  0.12 

70.7  1.2 

42.16  0.09 

66.2  0.9 

28 

6.47  0.20 

48.4  1.3 

12.83  0.15 

71.9  OJQ 

42m  0.13 

67.1  0.7 

Sept     7 

6.27  0.22 

49.7  0.9 

12.68  0.17 

72.8  0.6 

41.94  0.26 

67.8  0.4 

17 

6.05  0.23 

50.6  0.4 

12.51  0.19 

73.4  0.3 

41.78  0.17 

68.2  0.2 

27 

5.82  0.24 

51.0  0.0 

12.32  0.19 

73.7  0.0 

41.61  0.18 

68.4  0.1 

Oct.      7 

5.58  0.24 

51.0  0.4 

12.13  0.18 

73.7  0.2 

41.48  0.18 

68.5  0.2 

17 

5.34  0.21 

50.6  0.8 

11.95  0.18 

73.5  0.5 

41.25  0.16 

68.3  0.4   ; 

27 

5.13  0.19 

49.8  1.2 

11.77  0.15 

73.0  0.9 

41.09  0.14 

1 
67.9  0.6  . 

Nov.     6 

4.94  0.17 

48.6  1.6 

11.62  0.12 

72.1  1.1 

-W.95  0.12 

67.3  0J3 

16 

4.77  0.12 

47.0  2.1 

11.50  0.09 

71.0  1.4 

40.83  0.09 

66.5  0.9 

26 

4.65  0.07 

44.9  2.4 

11.41  0.05 

69.6  1.6 

40.74  0.05 

65.6  1.1 

Dec     6 

4.58  0.02 

42.5  2.7 

11^  0.00 

68.0  1.8 

40.69  0U)1 

64.5  1.2 

16 

4.56  0.03 

39.8  2.8 

11.36  0.04 

66.2  1.9 

40.68  0.03 

63.3  1.3 

26 

4.59  0.07 

37.0  2.9 

11.40  0.06 

64.3  2.0 

40.71  0.07 

62.0  1.3 

36 

4.66 

34.1 

11.48 

62.3 

40.78 

60.7 

NOTl.- 
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f 

1      APFASKST   PLACES 

OF  THE   PRINCIPAL  FIXED   STABS,  FOR   THE   UPPBE       | 

TEANSIT  AT  WASHINGTON. 

i       SUmmI 

1  Aqoiub. 

a  Aquiljb. 

(AitairA 

p  Aquiub. 

'     D»7ortlM 

1       Bmth. 

^u,,,^ 

Da0.;^ri4. 

M^^A..^, 

JfBcHartJL 

BICbtAwsQOtkw. 

Dm.  North. 

h       m 

0         / 

h       m 

0          1 

h        m 

0         1 

19  39 

la  17 

19  44 

8  30 

19  48 

6     4 

Jaa.       1 

47' 13  0.07 

l^  li 

8.38  0.07 

48.1  1.6 

37*49  o'.07 

1^.0  1.5 

11 

47.20  0.11 

8.2 1.7 

8.45  0.10 

46.5  1.5 

37.56  0.10 

14.5  1,5 

!              21 

47.31  0.14 

6.5 1.6 

8.55  0.14 

45.0  1.5 

37.66  0.13 

13.0  1.3 

31 

47.45  0.17 

4.9 1.4 

8.69  0.17 

43.5  1.3 

37.79  0.16 

11.7  1.1 

Fel>.    10 

47.62  0.19 

3.5 1.1 

8.86  0.19 

42.2  1,1 

37.95  0.19 

10.6  0.9 

20 

47.81  0.23 

2L4  0.9 

9j05  0.22 

41.1  0.8 

38.14  0.21 

9.7  0.8 

MMdr  1 

4&03  0.24 

1.5  0.5 

9.27  0.24 

40.3  0.5 

38.35  0.24 

8.9  0.5 

11 

48in  0.26 

I.O  0.2 

9.51  0.26 

39.8  0.2 

38.59  0.25 

8.4  0.1 

21 

48.53  0.28 

0.8  0.1 

9.77  0.27 

39.6  0.2 

38.84  0.27 

8.3  0.3 

31 

48.81  0.28 

0.9  04 

10.04  0.29 

39.8  0.7 

39.11  0.29 

8.6  0.7 

April  10 

49.09  0.29 

1.5  1.0 

10.33  0J39 

40.5  1.0 

39.40  0.29 

9.3  1.0 

20 

49.38  0.30 

2.5  1.3 

10.62  0.29 

41.5  1.3 

39.69  0.29 

10.3  1.2 

30 

49.68  0.28 

a8  1.6 

10.91   0.28 

42.8  1.6 

39.98  0.29 

11.5  1.5 

M»7   10 

49.96  0.27 

5.4  1.8 

11.19  0.27 

44.4  1.8 

40.27  0427 

13.0  1.7 

20 

50.23  0.25 

7.2  2.0 

1L46  0.26 

46.2  2.0 

40.54  04% 

14.7  1.8 

30 

50.48  0.23 

Sr;2  2.1 

11.72  0.24 

4a2  2.1 

40.80  0424 

16.5  2.0 

June     9 

50.71  0.20 

11.3  2.2 

11.96  0.21 

50.3  2.1 

41.04  0421 

18.5  2.0 

19 

50.91  0.18 

13.5  2.2 

12.17  0.18 

52.4  2.1 

41.25  0.18 

20.5  2.0 

29 

51.09  0.14 

15.7  2.1 

12.35  0.14 

54.5  2.0 

41.43  0.14 

22.5  1.9 

July     9 

h\2Z  0.09 

.      17.8  2.0 

12^  0.09 

56.5  1.9 

41.57  0.10 

24.4  1.8 

19 

51.32  0.04 

19.8  1.8 

12.58  0.05 

58.4  1.8 

41.67  OM 

26.2  1.6 

29 

51.36  0.00 

21.6  1.6 

12.63  0.00 

60.2  1.6 

41.73  0.01 

27.8  1.5 

Aug.     8 

51.36  0.05 

23J2  1.5 

12.63  0.04 

61.8  14 

41.74  0.04 

29.3  1.3 

18 

51.31  0.09 

24.7  1.2 

12.59  0.08 

63.2  IJ 

41.70  0.07 

30.6  1.0 

28 

51.22  0.12 

25w9  1.0 

12.51  0.11 

64.3  0.9 

41.63  0.11 

31.6  0.8 

Sei>t.    7 

51.10  0.15 

26.9  0.7 

12.40  0.14 

65.2  0.7 

41.52  0,14 

32.4  0.6 

17 

5a95  0.17 

27.6  0.4 

12.26  0,17 

65.9  0.4 

41.38  0.17 

33.0  0.3 

27 

50.78  0.18 

28.0  0.2 

12.09  0.18 

66.3  0.2 

41.21  0.17 

33.3  0.1 

OeL      7 

50.60  0.18 

28.2  0.1 

11.91.0.13 

66.5  0.1 

41.04  0.18 

33.4  0.1 

17 

50.42  0.17 

28.1  0.4 

11.73  0.17 

66.4  0.3 

40.86  0.17 

33.3  0.4 

27 

50.2&  0.15 

27.7  0.6 

11.56  0.16 

66.1  0.6 

40.69  0.15 

32.9  0.6 

Nov.     6 

50.10  0.U 

27.1  0.8 

11.40  0.13 

65.5  0.8 

40.54  0.13 

32.3  0.7 

16 

49.96  0.11 

26.3  1.1 

11.27  0.10 

64.7  1.0 

40.41  0.11 

31.6  0.9 

26 

49.85  0.07 

25.2  1.3 

11.17  0.07 

63.7  1.2 

40,30  0.08 

30.7  1.1 

Dec.     6 

49.78  0.03 

23.9  1.5 

ILIO  0.03 

62.5  1.3 

40.22  0.03 

29.6  1.3 

16 

49.75  0.00 

22.4  1.6 

11.07  0.00 

61.2  1.6 

40.19  0.00 

28.3  1.4 

26 

49.75  0.05 

20.8  1.7 

11.07  0.04 

59.7  1.6 

40.19  0.04 

26.9  1.5 

36 

49.80 

19.1 

11.11 

58.1 

40.23 

25.4 

w»m\ 
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FIXED  STARS,    1864. 


APPARENT  PLACES   OF 

THE   PRINCIPAL   FIXED    STARS,  FOB   THK 

UPPEB 

TRANSIT   . 

AT    WASHINGTON. 

Odamsl 

A  Urs8B  Minoris. 

a«  Capeigorni. 

1 

a  PaYOnifl.                 | 

Ssjofth* 
Hoatb. 

• 

1 

Right  Asoenaioii. 

Deo.  North, 

Right  AfloeoflloD. 

Dee.  South. 

Right  AaeeMkn. 

HtcSotah. 

h 

19 

88  53 

h        m 

20  10 

0             1 

12  57 

h        m 

20  14 

O             1 

57     9 

Jan. 

1 

58^  52.87    4.49 

U           II 

79.9  3.1 

30'00  o'.06 

4^.5  0.3 

■      ■ 

51.20  0.05 

59.8  2^3 

11 

58  48.38    2.16 

76.8  3.1 

30.06  0.09 

46.8  0.2 

51.25  0.13 

57.5  2.4 

21 

58  46.22    0.14 

73.7  3.2 

30.15  0.12 

47.0  0.1 

51.38  0.18 

55.1  2.5 

31 

58  46.36    2.38 

70.5  3.1 

30.27  0.15 

47.1  0.0 

51.56  0.24 

52.6  2.4 

Feb. 

10 

58  48.74    4.52 

67.4  2.9 

30.42  0.18 

47.1  0.1 

51.80  0.30 

50.2  2.4 

20 

58  53.26    6.49 

64.5  2.6 

30.60  0.21 

47.0  0.2 

52.10  0.35 

47.8  2.3 

Mardi  l| 

58  59.75    8.15 

61.9  2.2 

30.81  0.23 

46.8  0.4 

52.45  0.39 

45.5  2.1 

11 

59     7.90    9.47 

59.7  1.7 

31.04  0.25 

46.4  0.6 

52.84  0.43 

43.4  1.9 

21 

59  17.37  10.40 

58.0  1.1 

31.29  0.27 

45.8  0.8 

53.27  0.45 

41.5  1.7 

31 

59  27.77  10.95 

56.9  0.5 

31.56  0.29 

45.0  1.0 

53.72  0.48 

39.8  1.5 

Apri 

10 

59  38.72  11.07 

56.4  0.1 

31.85  0.30 

44.0  1.1 

54.20  0.50 

383  IJJ 

20 

59  49.79  10.77 

56.5  0.6 

32.15  0.30 

42.9  1.2 

54.70  0.51 

37.1  0.9 

30 

60    0.56  10.11 

57.1  1.2 

32.45  0.30 

41.7  1.3 

55.21  0.50 

36JJ  0.5 

'    May 

10 

60  10.67    9.13 

58.3  1.8 

32.75  0.30 

40.4  1.4 

55.71  0.50 

35.7  0.2 

20 

60  19.80    7.86 

60.1  2.3 

33.05  0.28 

39.0  1.3 

56^21  0.48 

35.5  0.1 

30 

60  27.66    6.36 

62.4  2.7 

33.33  0.27 

37.7  1.3 

56.69  0.44 

35.6  0.5 

June 

9 

60  34.02    4.67 

65.1  3.0 

33.60  0.25 

36.4  1.2 

57.13  0.39 

36.1  0.8 

19 

60  38.69    2.86 

68.1  3.1 

33.85  0.21 

35.2  1.1 

57.52  0.35 

36.9  1.2 

29 

60  41.55    0.99 

71.2  3.4 

34.06  0.17 

34.1  0.9 

57.87  0.29 

38.1  1.5  ' 

July 

9 

60  42.54    0.68 

74.6  3.4 

34.23  0.14 

33.2  0.8 

58.16  0.21 

39.6  1.6 

19 

60  41.66    2.74 

78.0  3.4 

34*37  0.09 

32.4  0.6 

58.37  0.13 

41.2  1.8 

29 

60  38.92    4.53 

81.4  3.4 

34.46  0.04 

31.8  0.4 

58.50  0.05 

43.0  1.9 

Aug. 

8 

60  34.39    6.21 

84.8  3.2 

34.50  0.01 

31.4  0.3 

58.55  0.02 

44.9  2.0 

18 

60  28.18    7.77 

88.0  2.9 

34.49  0.05 

31.1  0.2 

58.53  0.10 

46.9  2.0 

28 

60  20.41     9.17 

90.9  2.7 

34.44  0.09 

30.9  0.0 

58.43  0.17 

48.9  1.8 

Sept. 

7 

60  11.24  10.40 

93.6  2.3 

34.35  0.12 

80.9  0.1 

58.26  0.24 

50.7  1.7 

17 

60     0.84  11.40 

95.9  1.9 

34.23  0.15 

31.0  0.2 

58.02  0.28 

52.4  1.4 

27 

59  49.44  12.15 

97.8  1.5 

34.08  0.17 

31.2  0.3 

57.74  0.32 

53.8  1.0 

Oct. 

7 

59  37.29  12.67 

99.3  1.0 

33.91  0.17 

31.5  0.3 

57.42  0.34 

54.8  0,7 

17 

59  24.62  12.93 

100.3  0.5 

33.74  0.17 

31.8  0.4 

57.08  043 

55^  0.3 

27 

59  11.69  12.86 

100.8  0.0 

33.57  0.16 

32.2  0.3 

56.75  0.32 

55.8  0.2 

Nov. 

6 

58  58.83  12.46 

100.8  0.6 

33.41  0.14 

32.5  0.4 

56.43  0.30 

55.6  0.6 

16 

58  46.37  11,74 

100.2  M 

33.27  0.11 

32.9  0.4 

56.13  0.25 

55.0  1.0 

26 

58  34.63  10.69 

99.1  1.7 

33.16  0.07 

33.3  0.4 

55.88  0.19 

54.0  1.4 

Dec 

6 

58  23.94    9.31 

97.4  2.1 

33.09  0.04 

33.7  0.4 

55.69  0.14 

52.6  1.6 

16 

58  14.63    7.60 

95.3  2.6 

33.05  0.01 

34.1  0.3 

55.55  0.06 

51.0  2.0 

26 

58     7.03    5.63 

92.7  2.9 

33.04  0.03 

34.4  0.4 

55.49  0.01 

49.0  2.2  , 

36 

58     1.40 

89.8 

33.07 

34.8 

55.50 

46.8 

Hon.— 

Befora  the  22A  of  Much 

the  Sidereal  day 

of  the  Month  begfa 
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10h.ayicrtheMea 

a  Noon; 

FIXED   STARS,    1864. 


293 


AFFABENT  PLACES 

OF  THE    PRINCIPAL   FIXED    STABS,  FOR   THE    UPPER       | 

TRANSIT  AT   WASHINGTON. 

SUeml 

a  CtOKI. 

61'  Cyoni. 

C  Cygni. 

1    Dvoftlw 

'       Month. 

B%falA»«>d0D. 

JMto,  NorUL 

DM.JVarfA. 

Dec.  North. 

h       m 

0              1 

h       m 

0             1 

h        m 

1 

O              1 

20  36 

44  47 

21        0 

38     4 

21     7 

29  40 

Jan. 

1 

46.91  0.05 

58'!2  2.8 

47'.43  0.05 

7d!7  2.4 

8.54  0.04 

27.0  2.2 

11 

46.86  0.00 

55.4  2.9 

47.38  0.00 

68.3  2.5 

8.50  0.00 

24.8  2.3 

21 

46.86  0.06 

52.5  3.0 

47.38  0.04 

65.8  2.6 

8.50  0.04 

22.5  2.4 

31 

46.92  0.11 

49.5  2.9 

47.42  0.09 

63.2  2.5 

8.54  0.07 

20.1  2.3 

Feb. 

10 

47.03  0.15 

46.6  2.6 

47.51  0.13 

60.7  2.4 

8.61  0.11 

17.8  2.1 

20 

47.18  0.20 

44.0  2.3 

47.64  0.17 

58.3  2.1 

8.72  0.15 

15.7  1.8 

Moroh  1| 

47.38  0.24 

41.7  2.0 

47.81  0.21 

56.2  1.8 

8.87  0.18 

13.9  1.5  1 

11 

47.62  0.28 

39.7  1.4 

48.02  ojae 

54.4  1.3 

9.05  0.22 

12.4  1.1  ' 

21 

47.90  0.32 

38.3  0.9 

48.28  0.29 

53.1  0.8 

9.27  0.26 

11.3  0.7 

31 

48.22  0.34 

37.4  0.4 

48.57  0.31 

52.3  0.3 

9.53  0.28 

10.6  0.2 

April 

10 

48.56  0.36 

37.0  0.2 

48.88  0.34 

52.0  0.3 

9.81  0.30 

10.4  0.4 

20 

48.92  0.38 

37.2  0.9 

49.22  0.35 

52.3  0.8 

10.11  0.32 

10.8  0.8 

30 

49.30  0.38 

38.1  1.4 

49.57  0.36 

53.1  1.4 

10.43  0.32 

11.6  1.3 

May 

10 

49.68  0.36 

39.5  1.9 

49.93  0.35 

54.5  1.8 

10.75  0.32 

12,9  1.7 

20 

50.04  0.34 

41.4  2.3 

50.28  0.35 

56.3  2.2 

11.07  0.32 

14.6  2.1 

30 

50.38  0.31 

43.7  2.7 

60.63  0.32 

58.5  2.6 

11.39  0.30 

16.7  2.4 

Jane 

9 

50.69  0.28 

46.4  3.0 

50.95  0.29 

61.1  2.9 

11.69  0.27 

19.1  2.7 

19 

50.97  0.24 

49.4  3.3 

51.24  0.26 

64.0  3.1 

11.96  0.25 

21.8  2.8 

29 

51.21  0.19 

52.7  3.3 

51.50  0.22 

67.1  3.2 

12.21  0.21 

24.6  2.9 

July 

9 

51.40  0.13 

56.0  3.3 

51.72  0.17 

70.3  3.3 

12.42  0.17 

27.5  3.0 

19 

51.53  0.07 

59.3  3.3 

51.89  0.13 

73.6  3.3 

12.59  0.12 

30.5  2.9 

29 

51.60  0.02 

62.6  3.2 

52.02  0.08 

76.9  3.2 

12.71  0.07 

33.4  2.8 

Ang. 

8 

51.62  0.04 

65.8  3.1 

52.10  0.02 

80.1  3.0 

12.78  0.02 

36.2  2.6 

16 

51.58  0.09 

68.9  2.9 

52.12  0.05 

83.1  2.8 

12.80  0.02 

38.8  2.4  , 

28 

51.49  0.14 

71.8  2.6 

52.07  0.09 

85.9  2.6 

12.78  0.07 

41.2  2.2 

Sept 

7 

51.35  0.19 

74.4  2.1 

51.98  0.12 

88.5  2.2 

12.71  0.11 

43.4  1.8 

17 

51.16  0.22 

76.5  1.7 

51.86  0.16 

90.7  1.9 

12.60  0.14 

45.2  1.5 

27 

50.94  0.24 

78.2  1.3 

51.70  0.19 

92.6  1.5 

12.46  0.17 

46.7  1.2 

Oct 

7 

50.70  0.26 

79.5  0.9 

51.51  0.21 

94.1  1.0 

12.29  0.19 

47,9  0.8 

17 

50.44  0.27 

80.4  0.5 

51.30  0.21 

95.1  0.6 

12.10  0.19 

48.7  0.3 

27 

50.17  0.2r 

80.9  0.1 

51.09  0.22 

95.7  0.2 

11.91  0.19 

49.0  0.0 

Nov. 

6 

49.90  0.25 

80.8  0.6 

50.87  0.20 

95.9  0.3 

11.72  0.19 

49.0  0.4 

16 

49.65  0.23 

80.2  1.1 

60.67  0.19 

95.6  0.8 

11.53  0.17 

48.6  0.8 

26 

49.42  0.20 

79.1  1.5 

50.48  0.17 

94.8  1.1 

11.36  0.15 

47.8  1.2 

Dec 

6 

49.22  0.17 

77.6  2.0 

50.31  0.14 

93.7  1.6 

11^21  0.12 

46.6  1.5 

16 

49.05  0.12 

75.6  2.4 

50.17  0.11 

92.1  2.0 

11.09  0.10 

45.1  1.9 

26 

48.93  0.07 

73.2  2.7 

50.06  0.06 

90.1  2.3 

10.99  0.06 

43.2  2.1 

36 

48.86 

70.5 

50.00 

87.8 

10.93 

41.1 

■ftarl 

tke22dof  Mueh 

It  lMglO0  At  tlM  Sfak 

»TCftl  Oh.  before  tb 

teBfMiiNocNi. 

294 


FIXED   STARS,   1864. 


APPARRNT  PLACES 

OF  THE   PRINCIPAL   FIXED    STAB8»  FOS  THE   UPFEB     '\ 

TEAUSrr  AT  WASHINGTON. 

HdoMl 

a  CSPHBI. 

p  Aquabii. 

fi  Cbpbxi.              II 

Dayortto 
MoDth. 

1 

lUgbt  Amtmmkoa. 

Dto.  North. 

]UchtA«»«te. 

SM.&wtA. 

1 

h       m 

O              1 

h       m 

o         / 

h        m 

0            1       ' 

21  15 

62    0 

21  24 

6     9 

21  26 

69  57   1 

Jon.      1 

ia53  0.21 

54!4  2.7 

23.63  0.01 

58'l  0.6 

51.65  0.34 

7(5.2  U 

11 

ia32  0.12 

51.7  2.9 

23.62  0.01 

58.7  0.5 

51.31  0.25 

67.6  2.9 

21 

18.20  0.05 

48.8  3.2 

23.63  0.04 

59.2  0.4 

51.06  0.14 

64.7  3.1 

31 

iai5  0.03 

45.6  3.2 

23.67  0.07 

59.6  0.3 

5a92  0.02 

61.6  3.2 

Feb.   10 

1&18  0.i2 

42.4  3.2 

23.74  0.11 

59.9  0.1 

5a90  0.10 

58.4  3.2 

20 

18.30  0.19 

39J2  3.0 

23.85  0.14 

60.0  0.1 

51-00  0.21 

55.2  3.2 

March  1 

18.49  0.27 

36.2  2.6 

23.99  0.16 

59.9  0.3 

51.21  0.32 

52.0  8.8 

11 

ia76  0.34 

33.6  2.2 

24.15  0.19 

59.6  0.5 

51.53  0.42 

49.2  2.5 

21 

19.10  0.40 

31.4  1.7 

24.34  0.22 

59.1  0.8 

51.95  0.51 

46.7  2.0 

31 

19.50  0.45 

29.7  1.0 

24.56  0.25 

58w3  1.0 

52.46  0.58 

44.7  1.3 

April  10 

19.95  0.49 

28.7  0.5 

24.81  0.27 

57.3  1.2 

53.04  0.64 

43^0.8 

20 

20.44  0.53 

28.2  0.1 

25.08  0.29 

56.1  1.4 

53.68  0.67 

42.6  0.2 

30 

2a97  0.53 

28.3  0.7 

25.37  0.29 

54.7  1.6 

54.35  0.69 

42.4  0.5 

May   10 

21.50  0.52 

29.0  1.3 

25.66  0.30 

53.1  1.7 

55.04  0.69 

42J>  1.0 

20 

22.02  0.50 

30.3  1.9 

25.96  "0.31 

51.4  1.7 

55w73  0.67 

43.9  1.6 

30 

22.52  0.46 

32.2  2.4 

26.27  0.29 

49.7  1.8 

56.40  0.62 

45.5  2.1  I 

June     9 

22.98  0.42 

34.6  2.8 

26.56  0.28 

47.9  1.7 

57.02  0.55 

47.6  2JS  1 

19 

2a40  0.36 

37.4  3.1 

26.84  0.26 

46i2  1.7 

57.57  0.46 

50.2  3.0  1 

29 

23.76  0.30 

40.5  3.4 

27.10  0.23 

44.5  1.5 

58.05  0.39 

53.2  3.3  ; 

July     9 

24.06  0.22 

43.9  3.6 

27.33  0.19 

43i)  1.4 

6a44  0.29 

56.5  15 

19 

24.28  0.14 

47  JS  3.6 

27.52  0.15 

41.6  1.2 

5a73  0.19 

60.0  3.7 

29 

24.42  0.06 

51.1  3.6 

27.67  0.10 

40.4  1.0 

58.92  a08 

63.7  3.7  1 

Aug.     8 

24.48  0.02 

54.7  3.5 

27.77  0.06 

39.4  0.8 

69.00  0.02 

67.4  3.7  ! 

18 

24.46  0.09 

5SJ2  3.5 

27.83  0.02 

38.6  0.5 

58.98  0.13 

71.i  3.6. 

28 

24.37  6.17 

61.7  3.3 

27-85  0.03 

38*1  0.3 

58.85  0.23 

74.7  3.4 

Sept    7 

24.20  0.25 

65.0  2.9 

27.82  0.07 

37.8  0.2 

58.62  0.32 

78.1  8.2  ' 

17 

23.95  0.30 

67.9  2.6 

27.75  0.09 

37.6  0.0 

58.30  0.40 

81.3  5.6  ! 

27 

2a65  0.35 

70.5  2.2 

27.66  0.12 

37.6  0.2 

57.90  0.47 

84.1  2.5! 

Oct      7 

23.30  0.38 

72.7  1.7 

27.54  0.14 

37.8  0.3 

57.43  0.53 

86.6  2.1 

17 

22.92  0.41 

74.4  1.2 

27.40  0.15 

38  J  0.3 

56.90  0.57 

88.7  1.5 

27 

22.51  0.42 

75.6  0.7 

27.25  0.15 

38.4  0.5 

56.33  0.60 

90.2  1.0 

Nov.     6 

22.09  0.43 

76.3  0.1 

27.10  0.14 

38.9  0.5 

55w73  0.60 

91.2  0.5  1 

16 

21.66  0.41 

76.4  0.5 

2a96  0.14 

39.4  0.6 

55.13  0.60 

91.7  0.2  , 

26 

21.25  0.38 

75.9  1.0 

26.82  0.12 

40jO  0.6 

54.53  0.57 

91.5  0.7 

Dec.     6 

20.87  0.35 

74.9  1.7 

26.70  0.09 

40.6  0.7 

53.96  0.53 

90.8  U 

16 

^0.52  0.30 

73.2  2.1 

26.61  0.06 

41.3  0.6 

63.43  0.47 

89.4  1.9 

26 

20.22  0.24 

71.1  2.6 

26.55  0.03 

41.9  0.7 

52.96  0.39 

87.5  24 

36 

19.98 

68.5 

26.52 

42.6 

52.57 

85.1 

Non.— 

•B6foTOtl»22dorft 

luck  Ow  BUfeiMl 

day  of  th«  Mionlh  1 

ba«lniat«k»ndi 
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APPABEHT  PIACES 

or  THE  PRINCIPAL   FIXKD    STAKS,  FOB  THB   UPPEB       | 

TRANSIT  A.T  WASHmOTOM. 

Sdmal 

•  Pegaal. 

a  Aquaiii. 

a  GraU.                   1 

Say  of  the 

HMn^th. 

Bight  AMMStoO. 

DM.Mr<JL 

...b*^— *-. 

Dae.  AvO. 

EW-l««ta.. 

Dec.  South. 

h       m 

O             1 

k       m 

O             1 

h        m 

O              f 

21  37 

9  15 

21    68 

0  58 

21     59 

47  36 

Jan. 

1 

30.33  OM 

19.8  il3 

47'84  .0.05 

39".8  0.8 

38.24  0.09 

67.5  1.5 

11 

30.29  0.01 

18.5  1.3 

47.79  0.02 

40.6  0.7 

38.15  0.05 

66.0  1.7  1 

21 

30.28  04)2 

llSl  1.3 

47.77  0.01 

41.3  0.7 

38.10  0.00 

64.3  2.0  1 

31 

30.30  0.05 

15.9  1.2 

47.78  0.03 

42.0  0.6 

38.10  0.05 

62.3  2.3 

Feb. 

10 

30.35  04)9 

14.7  0.9 

47.81  .0.07 

42.6  0.4 

38.15  0.09 

60.0  2.4 

ao 

30.44  0.13 

13.8  0.8 

^-88  0.11 

43i)  ai 

38.24  0.13 

57.6  2.4 

Mazdi  1| 

30.57  0-15 

13.0  0.6 

47.99  0.13 

43.1  0.0 

38.37  0.17 

55.2  2i6  1 

11 

30.72  0.18 

12.4  0.2 

48.12  0.16 

43.1  0.3 

38.54  0.22 

52.6  2.6  i 

21 

30.90  0.20 

12.2  0.1 

48JaS  0.19 

42.8  0.5 

38.76  0.27 

50.0  2.5 

31 

31.10  0J23 

12.3  0.4 

48.47  0.22 

42.3  0.8 

39.03  0.30 

47.5  2.5 

Apri] 

10 

31.33  0.27 

12.7  0.8 

48.i89  0.25 

41.5  1-1 

39.33  0.34 

45.0  2.4 

20 

31.60  0.29 

13.5  1.1 

48.94  0.27 

40.4  1.4 

39.67  0.37 

42.6  2.1 

30 

31.89  0.30 

14.6  1.4 

49.21  0.29 

39.0  1.6 

40.04  0.40 

40.5  1.9 

May 

10 

32.19  0.30 

16.0  1.7 

49.50  0.30 

37.4  L7 

40.44  0.41 

38.6  1.6 

20 

32.49  0.30 

17.7  1.9 

49.80  0.30 

35.7  1.9 

40.85  0.41 

37.0  1.3 

30 

32.79  0J29 

19.6  2.1 

50.10  0.30 

33^  1.9 

41.26  0.42 

35.7  1.0 

June 

9 

33.08  0.27 

21.7  2.2 

50.40  0.29 

31.9  1.9 

41.68  040 

34.7  0.6  ; 

19 

33.35  OJ36 

23:9  2.2 

50.69  0.27 

30.0  2.0 

42.08  0.38 

34.1  0.1 

29 

33.61  0.24 

26.1  2.2 

50.96  0.25 

28i)  1.9 

42.46  0.34 

34.0  0.2 

July 

9 

33.85  0420 

28.3  2.2 

51.21  0.21 

26.1  L7 

42.80  0^ 

34.2  0.6 

19 

34.05  0.15 

30.5  2.0 

51.^  ai8 

24.4  1.5 

43.09  0.1^ 

34.8  0.9 

29 

34.20  0.11 

32.5  1.9 

51.60  ai4 

22.9  1.3 

48.34  0.20 

35.7  1.2 

Aug. 

8 

34.31  04)7 

34*4  1.7 

51.74  a09 

21.6  1.1 

43.54  0.13 

36.9  14S 

18 

34.38  04)2 

36.1  1.4 

51.83  a05 

20.5  0.9 

43.67  04)6 

88.4  1.8 

28 

34.40  04)2 

37.5  1.2 

51<88  0.01 

19.6  0.7 

43.73  04)0 

40.2  1.9 

Sept 

7 

34.38  04)6 

3a7  1.0 

51.89  0-03 

18.9  0.5 

43.73  0.07 

42.1  2.0 

17 

34.32  0.69 

39.7  0.7 

61.86  0.08 

18.4  0.2 

43.66  0.12 

44.1  1.9 

27 

34.23  0.12 

4a4  0.5 

51.78  0.10 

18.2  0.1 

43.54  0.16 

46.0  1.8 

Oct 

7 

34.11  0.13 

40.9  0.3 

51.68  0.12 

lai  0.1 

43.^  0.20 

47.8  Ji6 

17 

33.96  0.15 

4L2  0.0 

51.56  0.13 

18.2  0.3 

43.18  0.23 

49.4  1.4 

27 

38.83  0.15 

41.2  0.2 

51.43  0.14 

18.5  04 

^.96  0.24 

50.8  1.1 

Nov. 

6 

38.68  0.14 

41.0  0.5 

51.29  0.14 

18.9  0.5 

42.71  0.24 

51.9  0.7  1 

16 

38.54  0.14 

4a5  0.6 

51.15  0.13 

19.4  0.6 

42.47  0.24 

52.6  0.2 

26 

38.40  ^.13 

39.9  0.9 

51.02  0.12 

2a0  0.7 

42.23  0.22 

62.8  0.1 

Dee. 

6 

33i87  0.10 

39.0  1.0 

WM  0.11 

2a7  0.8 

42m  0.18 

52.7  CL5 

16 

33.17  04)6 

38.0  1.1 

50.79  a.08 

21.6  0.8 

41j88  0.15 

52.2  0.9 

26 

33.09  0.05 

36.9  1.3 

-60.71  0.06 

22.3  0.8 

41J68  0.12 

51.3  1.2 

86 

33.04 

35.6 

50.65 

2ai 

41.56 

60.1 

-^ 

awSadcf  lCaE«h 

ttlM8inf«ttbAa4i 

mftl4Mi.Mir<tb 

sVimaJXoau, 
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FIXED   STARS,    1864. 


AFPABENT   PLACES 

1 

OV  THE   PRINCIPAL   FIXED    STAKS,  FOB   THE   UPPER      | 

TRANSIT  AT  WASHINGTON. 

Odcml 

Dk7  0ftlM 

Month. 

tTegi^A. 

a  Pi  SCI  8   AUSTRALIS. 

{Fomaihaut,) 

1 
a  Pkoasi. 
{Markab.) 

Bi^t  Amaiioa. 

J)9e.  North. 

D«,.&«U. 

Dec.  Ncnk. 

h       m 

22  34 

O              1 

10     7 

22^50 

30°  20 

22    67 

14  28 

Jan.      1 

8               8 

40.85  0.08 

30"l  1.1 

7*73  o'lO 

37.8  0.5 

59.65  0.09 

3^.7  l!l 

11 

40.77  0.06 

29.0  1.1 

7.63  0.07 

37.3  0.7 

59.56  0.08 

36.6  1.3 

21 

40.71  0.03 

27.9  1.2 

7.56  0.04 

36.6  1.0 

59.48  0.05 

35.3  1.3 

31 

40.68  0.01 

26.7  1.1 

7.52  0.01 

35.6  1.2 

59.43  0.03 

34.0  1.3 

Feb.    10 

40.67  0.02 

25.6  0.9 

7.51  0.01 

34.4  1.4 

59.40  0.00 

32.7  1.2 

20 

40.69  0.08 

24.7  0.9 

7.52  0.05 

33.0  1.7 

59.40  0.03 

31.5  1.0  , 

March  1 

40.77  0.10 

23.8  0.6 

7.57  0.09 

31.3  IS 

59.43  0.07 

30.5  0.8 

11 

40.87  0.12 

23.2  0.3 

7.66  0.12 

29.5  2.0 

59.50  0.11 

29.7  0.6 

21 

40.99  0.16 

22.9  0.1 

7.78  0.16 

27.5  2.1 

59.61  0.14 

29.1  0.3 

31 

41.15  0.20 

22.8  0.3 

7.94  0.20 

25.4  2.2 

59.75  0.18 

28.8  0.0  1 

April  10 

41.35  0.23 

23.1  0.7 

8.14  0.23 

23.2  2.3 

59.93  0.22 

28.8  0.4  ' 

20 

41.58  0.26 

23.8  1.0 

8.37  0.27 

20.9  2.3 

60.15  0.25 

29.2  0.8 

30 

41.84  0.28 

24.8  1.3 

8.64  0.30 

18.6  2.3 

60.40  0.27 

30.0  l.l  j 

May   10 

42.12  0.30 

26.1  1.5 

8.94  0.32 

16.3  2.0 

60.67  0.30 

31.1  1.4 

20 

42.42  0.30 

27.6  1.8 

9.26  0.34 

14.3  1.9 

60.97  0.30 

32.5  1.6 

30 

42.72  0.31 

29.4  2.0 

9.60  0.34 

12.4  1.8 

61.27  0.31 

34.1  1.9 

June     9 

43.03  0.30 

31.4  2.1 

9.94  0.34 

10.6  1.5 

61.58  0.31 

36.0  2.1 

19 

43.33  0.29 

33.5  2.2 

10.28  0.34 

9.1  1.2 

61.89  0.31 

38.1  2.3  - 

29 

43.62  0.27 

85.7  2.2 

10.62  0.32 

7.9  0.9 

62.20  0.29 

40.4  2.3 

July     9 

43.89  0.24 

37.9  2.2 

10.94  0.27 

7.0  0.6 

62.49  0.25 

42.7  2.3 

19 

44.13  0.20 

40.1  2.1 

11.21  0.25 

6.4  0.2 

62.74  0.22 

45.0  2.2 

29 

44.33  0.16 

42.2  1.9 

11.46  0.21 

6.2  0.2 

62.96  0.19 

47.2  2.2 

Aug.     8 

44.49  0.13 

44.1  1.8 

11.67  0.16 

6.4  0.5 

63.15  0.15 

49.4  2.0 

*    18 

44.62  0.08 

45.9  1.6 

11.83  0.11 

6.9  0.7 

63.30  0.10 

51.4  1.8 

28 

44.70  0.04 

47.5  1.4 

11.94  0.06 

7.6  1.0 

68.40  0.06 

53.2  1.6 

Sept.    7 

44.74  0.00 

48.9  1.1 

12.00  0.02 

8.6  1.2 

68.46  0.02 

54.8  1.4 

17 

44.74  0.04 

50.0  0.9 

12.02  0.03 

9.8  1.4 

63.48  0.02 

b6Sl  1.2 

27 

44.70  0.07 

50.9  0.6 

11.99  0.07 

11.2  1.5 

63.46  0.05 

57.4  0.9 

Oct      7 

44.63  0.09 

51.5  0.4 

11.92  0.10 

12.7  1.5 

63.41  0.07 

58.3  0.6  1 

17 

44.54  0.12 

51.9  0.2 

11.82  0.14 

14.2  1.3 

68.34  0.10 

58.9  0.4 

27 

44.42  0.13 

52.1  0.0 

11.68  0.15 

15.5  1.2 

63.24  0.11 

59.3  0.2  1 

Nov.     6 

44.29  0.13 

52.1  0.3 

11.53  0.15 

16.7  1.1 

63.13  0.13 

59,5  0.1 

16 

44.16  0.13 

51.8  0.5 

11.38  0.16 

17.8  0.9 

63.00  0.13 

59.4  0.3 

26 

44.03  0.13 

51.3  0.7 

11.22  0.15 

18.7  0.6 

62.87  0.13 

59.1  0.5 

Dec.     6 

43.90  0.12 

50.6  0.8 

11.07  0.15 

19.3  0.3 

62.74  0.13 

58.6  081 

16 

43.78  0.10 

49.8  1.0 

10.92  0.14 

19.6  0.1 

62.61  0.12 

57.8  1.0 

26 

43.68  0.09 

48.8  1.1 

10.78  0.11 

19.7  0.2 

62.49  0.10 

56.8  1.1  1 

36 

43.59 

47.7 

10.67 

19.5 

62.39 

55.7        i 

Non.— 

-Btfoittth«22dof  ft 

[M«h  the  BIdexml 

day  of  tlM  Month 

b«glo0*ttlM8idi 

iiMlOlkja/lerth«M( 
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APPARENT 

PLACES    OF    THE 

.   PBINCrPAL   FIXED    STARS,  FOR   THE    UPPER 

TRANSIT   AT    WASHINGTON. 

ffidex«al 

(  Piscinm. 

Y  Cophei. 

D»7oftlM 

Month. 

Bight  Asoenflon. 

Dm.  iiror(4. 

Bight  Afloendon. 

DeciVbrtA. 

h 

23 

1 

h 

23 

76 

Jan. 

1 

32  57*91  o'.lO 

53  29'!0  o"8 

33  48.03  0.82 

52  49".6  llo 

11 

32  57.81  0.09 

53  28.2  0.9 

33  47.21  0.76 

52  48.6  1.5 

21 

32  57.72  0.07 

53  27.3  0.8 

33  46.45  0.66 

52  47.1  2.1 

31 

32  57.65  0.05 

53  26.5  0.8 

33  45.79  0.54 

52  45.0  2.5 

Feb. 

10 

32  57.60  0.03 

53  25.7  0.6 

33  45.25  0.39 

52  42.5  2.9 

20 

32  57.57  0.01 

53  25.1  0.5 

33  44.86  0.23 

52  39.6  3.1 

Marcl] 

L     1 

32  57.58  0.04 

53  24.6  0.3 

33  44.63  0.06 

52  36.5  3.1 

11 

32  57.62  0.08 

53  24.3  0.0 

33  44.57  0.14 

52  33.4  3.1 

21 

32  57.70  0.10 

53  24.3  0.2 

33  44.71  0.31 

52  30.3  3.0 

31 

32  57.80  0.14 

53  24.5  0.5 

33  45.02  0.48 

52  27.3  2.7 

April 

10 

82  57.94  0.18 

63  25,0  0.8 

33  45.50  0.63 

52  24.6  2.3 

20 

32  58.12  0.22 

53  25.8  1.0 

33  46.13  0.76 

52  22.3  1.8 

30 

32  58.34  0.25 

53  26.8  1.3 

33  46.89  0.87 

52  20.5  1.2 

May 

10 

32  58.59  0.28 

53  28,1  1.6 

33  47.76  0.96 

52  19.3  0.7 

20 

32  58.87  0.29 

53  29.7  1.7 

33  48,72  1.01 

52  18.6  0.2 

30 

32  59.16  0.31 

53  31.4  1.9 

33  49.73  1.03 

52  18.4  0.4 

June 

9 

32  59.47  0.31 

53  33.3  2.0 

33  50.76  1.01 

52  18.8  1.0 

19 

32  59.78  0.31 

53  35.3  2.1 

33  51.77  1.00 

52  19.8  1.5 

29 

33    0.09  0.29 

53  37.4  2.1 

33  52.77  0.93 

52  21.3  2.1 

July 

9 

33     0.38  0.27 

53  39.5  2.0 

33  53.70  0.84 

52  23.4  2.5 

19 

33     0.65  0.25 

53  41.5  1.8 

33  54.54  0,75 

52  25.9  2.8 

29 

33     0.90  0.22 

53  43.3  1.7 

33  55.29  0.63 

52  28.7  3.2 

.   Aug. 

.8 

33     1.12  0.18 

53  45.0  1.5 

33  55.92  0.49 

52  31.9  3.5 

18 

33     1.30  0.14 

53  46.5  1.3 

33  56.41  0.36 

52  35.4  3.7 

28 

33     1.44  0.10 

53  47.8  1.1 

33  56.77  0.22 

52  39.1  3.7 

Sept- 

7 

33     1.54  0.05 

53  48.9  0.9 

33  56,99  0.08 

52  42.8  3.7 

17 

33     1.59  0.02 

53  49.8  0.5 

33  57.07  0.07 

52  46.5  3.7 

27 

33     1.61  0.01 

53  50.3  0.3 

33  57.00  0.21 

52  50.2  3.6 

Oct. 

7 

33     1.60  0.04 

53  50.6  0.2 

33  56.79  0.34 

52  53.8  3.4 

17 

33     1.56  0.06 

53  50.8  0.0 

33  56.45  0.46 

52  57.2  3.1 

27 

33     1.50  0.09 

53  50.8  0.2 

33  55.99  0.57 

53     0.3  2.7 

Not. 

6 

33     1.41  0.10 

53  50.6  0.4 

33  55.42  0.67 

53     3.0  2.3 

16 

33     1.31  0.11 

53  50.2  0.5 

33  54.75  0.76 

53     5.3  1.7 

26 

33     1.20  0.12 

53  49.7  0.6 

33  53.99  0.83 

53     7.0  1.1 

Dec. 

6 

33     1.08  0.11 

53  49.1  0.7 

33  53.16  0.87 

53     8.1  0.6 

16 

33    0.97  0.11 

53  48.4  0.8 

33  52.29  0.86 

53     8.7  0.0 

26 

33    0.86  0.11 

53  47.6  0.9 

33  51.43  0.86 

53     8.7  0.6 

36 

33     0.75 

53  46.7 

33  50.57 

53     8.1 

after  the  22d  of  Karoh  It  bagtiw  at  the  Sideraal  Oh.  before  the  Mean  Noon. 
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TABLE  GIVING  THE  CORRECTION 

Ur  THR£E  OB  THE   POLAR   STABS            I 

FOR  TEEMS  OF 

NUTATION    IKVOLVMG  E  C- 

1 

7 
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lUn.Min. 

i 

1 

1 

1 
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1 

7 

1 

1 

1 

3 

1 

t 
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^ 
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46 
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47 
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4 
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5 
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50 
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54 
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AT  WASHINGTON 

MEAN  AND  APPARENT  NOON.                      | 

APPARENT 

APPARBNT 

HOURLY 

, 

RIGHT  AflCSNSION. 

DBCLINATION. 

MOTION. 

rfTlmo 

for 

Apparent 

Noon. 

8iBl- 

Sidereal 

IMtw 

Ap- 
parent 
Noon. 

diameter 
at 

Noon. 

Time  of 
Semid. 
pawing 
Merid. 

Sidereal  Time  ' 
ofUaan       1 
Noon. 

MMnNoon. 

pai«nt 
Noon. 

M«feilNooil. 

Right 
AMon- 
•km. 

DeeU- 
nation. 

IJan.   1 

h    m    8 
18  46  11.41 

12!l0 

-23°    l'49".4 

48*6 

1L041 

lil8 

m     8 
+  3  43.98 

16'  18.41 

m     B 

1  11.09 

h     m     ■ 
18  42  27.48 

'           8 

18  50  36iJ6   37.04 

22  56  43.1 

42.2 

11.028 

13.33 

4  12.28 

18.40 

11.04 

18  46  24.G5  ' 

1           3 

18  55    0.711     1.66 

22  51    9.3 

8.2 

11.014 

14.47 

4  40.25 

18.39 

10.9i) 

18  50  20.60  , 

4 

18  59  24.95   25.90 

22  45    82 

6.9 

10.999 

15.61 

6    7.86 

18.37 

10.94 

18  54  17.16  ' 

5 

19    3  48.72 

49.75 

22  38  40.0 

36.5 

10.981 

16.74 

5  35.09 

18.35 

10.89 

18  58  13.72 

6 

19    8  12.06 

13.17 

22  31  44.9 

43.1 

10.963 

17.85 

6    1^9 

18.32 

10.82 

19    2  10.27 

7 

19  12  34.95 

36.14 

22  24  23.1 

21.1 

10.944 

18.96 

6  2823 

18J29 

10.75 

19    6    6.83 

8 

19  16  57.a5  58.62 

22  16  34.7 

32.4 

10.922 

20.05 

6  54.08 

1826 

10.G8 

19  10    3.39 

9 

19  21  192:J 

20,57 

22    8  202 

17.6 

10.900 

21.14 

7  19.42 

18.22 

10.61 

19  13  59.94  , 

10 

19  25  40.57 

41.98 

21  59  39.7 

36.8 

10.877 

22.22 

7  4420 

18.18 

10.54 

19  17  66.50  1 

a 

19  30    1.32 

2.80 

21  50  33.4 

30.2 

10.853 

23.28 

8    6.40 

18.14 

10.46 

19  21  63.06 

13 

19  34  21.47 

23.01 

21  40  61.6 

58.1 

10.827 

24.34 

8  32.00 

18.09 

10.38 

19  25  49.61 

13 

19  33  40.99 

42.59 

21  31    4.8 

1.0 

10.800 

1^.37 

8  54.97 

18.04 

10.30 

19  29  46.17 

14 

19  42  59.86 

61.52 

21  20  432 

39.1 

10.772 

26.40 

9  1728 

17.98 

1021 

19  33  42.74 

15 

19  47  18.05 

19.77 

21    9  66.9 

52.5 

10.743 

27.42 

9  38.92 

17.92 

10.12 

19  37  39.30 

16 

19  51  35A5 

37.33 

20  58  46.2 

41.5 

10.714 

28.43 

9  59.86 

17.84 

10.03 

19  41  35.84 

17 

19  55  52.31 

54.17 

20  47  11.7 

6.7 

10.684 

29.43 

10  20.08 

17:77 

9.93 

19  45  32.40 

18 

20    0    8.40 

1058 

20  35  13.8 

8.5 

10.653 

30.41 

10  3958 

17.69 

9.83 

19  49  28.95 

19 

20    4  23.71 

25.64 

20  22  52.5 

46.9 

10.622 

31.37 

10  58.33 

17.71 

9.73 

19  53  2551 

20 

20    8  38^ 

40^ 

20  10  -6.1 

2.1 

10591 

32.32 

11  16.34 

17.52 

9.63 

19  57  22.07 

21 

23  12  52.06 

54.09 

19  56  61.1 

54.7 

10559 

33.26 

11  3358 

17.43 

9.53 

20    1  18.62 

23 

20  17    5.08 

7.15 

19  43  31.8 

25.1 

10527 

34.17 

11  60.05 

17.33 

9.42 

20    5  15.18 

23 

20  21  17.33 

19.44 

19  29  40.6 

33.6 

10.494 

35.08 

12    5.75 
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9.31 
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24 
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30.94 
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25 
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46.1 

10.428 

36.86 

12  34.74 
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26 

20  33  49.31 

51.53 
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10.394 

37.72 
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8.98 

20  21    1.40 

27 

20  37  58.38 

60.63 

18  30  43.4 

35.0 

10.361 

38.57 

13    0.65 

16.73 

8.87 

20  24  57.06 

28 

20  42    6.66 

8.93 

18  14  67.8 

59.1 

10.327 

39.40 

13  12.27 

16.60 

8.76 

20  28  54.51 

29 

23  46  14.14 

16.43 

17  59  12.4 

3.4 

10.294 

40.21 

13  23.19 

16.46 

8.64 

20  32  51.07 

30 

20  50  20.82 

23.13 

17  42  57.6 

48.3 

10261 

41.01 

13  33.31 

16.32 

8.52 

20  36  47.62 

1          31 

20  54  26.69 

29.02 

17  26  23.9 

14.3 

10228 

41.79 

13  42.62 

16.17 

8.40 

20  40  44.18 

i  Feb.  1 

20  58  31.76 

34.11 

17    9  31.6 

21.7 

10.194 

42.56 

13  51.13 

16.01 

6.29 

20  44  40.73 

2 

21    2  36.02 

38.38 

16  52  21.1 

10.9 

10.161 

43.31 

13  68.83 

15.85 

8.18 

20  48  37.29 

3 

21    6  39.48 

41.&5 

16  34  52.9 

42.5 

10.128 

44.03 

14    5.73 

15.69 

8.06 

20  52  33.84 

4 

21  10  42.13 

44.51 

16  16  67.3 

66.7 

10.095 

44.75 

14  11.82 

1553 

7.94 

20  66  30.40 

5 

21  14  43.98 

46.37 

15  58  64.7 

53.9 

10.061 

45.45 

14  17.10 

15.36 

7.82 

21    0  26.95 

6 

21  18  45.02 

47.41 

15  40  45.8 

34.8 

10.028 

46.12 

14  2157 

15.19 

7.70 

21    4  2351 

7 

21  22  4526 

47.65 

15  21  70.8 

59.6 

9.994 

46.78 

14  2525 

15.02 

7.59 

21    8  20.06 

8 

21  26  44.60 

47.08 

15    3  202 

8.8 

9.961 

47.42 

14  28.12 

14.84 

7.48 

21  12  16.62 

9 

21  30  43.33 

45.72 

14  44  14.5 

2.9 

9.927 

48.05 

14  3019 

14.66 

7.37 

21  16  13.17 

1          10 

21  34  41.17 

43.56 

14  24  54.0 

42.2 

9.894 

46.65 

14  31.47 

14.48 

7.96 

21  20    9.72 

11 

21  38  3822 

40.60 

14    5  19.1 

7.1 

9.861 

49.24 

14  31.96 

14.30 

7.15 

21  24    6.28 

12 

21  42  34.47 

36.84 

13  45  30.5 

18.4 

9.828 

49.81 

14  31.65 

14.11 

7.04 

21  28    2.83 

13 

21  46  23M 

32.30 

13  25  28.4 

16.2 

9.796 

50.36 

14  3055 

13.92 

6.93 

21  31  59.39 

14 

21  50  24.65 

27.00 

13    5  13.3 

1.0 

9.764 

50.89 

14  28.70 

13.73 

6.82 

21  35  55.94 

15 

21  54  18.6J 

20.94 

12  44  45.5 

33.1 

9.733 

51.41 

14  26.09 

13.54 

6.72 

21  39  52.49  : 

16 

21  58  11.83 

14.13 

12  23  65.6 

53.1 

9.702 

51.90 

14  22.73 

13.34 

6.62 

21  43  49.05 

17 

22    2    4i36 

6.57 

12    3  13,9 

1.3 

9.6/2 

52.39 

14  18.64 

13.14 

6.52 

21  47  45.60  1 

18 

22    5  56.00 

68.29 

11  41  70.8 

582 

9.642 

52.86 

14  13.81 

12.94 

6.42 

21  51  42.16  ' 

19 

22    9  47.04 

49.31 

11  20  56.7 

44.1 

9.612 

53.30 

14    8.29 

12.72 

6.32 

21  56  38.71  ) 

20 

22  13  37.39 

39j64 

10  59  32.0 

19.4 

9.584 

53.74 

14    2.08 

1250 

6.22 

21  69  35.26  : 

21 

22  17  27.07 

29.30 

10  37  57.1 

44.8 

9.556 

54.16 

13  5520 

12.28 

6.13 

22    3  3J.82; 

22 

22  21  16.09 

18.29 

10  15  72,4 

59.8 

9.629 

54.55 

13  47.67 

12.05 

6.04 

22    7  28.37  ' 

23 

22  25    4.48 

6.65 

9  54  182 

5.6 

9.504 

54.94 

13  39.50 

11.92 

5.95 

22  11  24.G2 

24 

22  28  52.27 

54.41 

9  32  14.8 

2.3 

9.479 

55.31 

13  30.71 

11.69 

6.86 

22  15  21.48 

25 

22  32  39.48 

41.59 

9    9  62.9 

50.5 

9.455 

55.66 

13  21.36 

11.36 

6.77 

22  19  18.03 

26 

22  36  26.10 

28.18 

8  47  429 

30.6 

9.431 

56.00 

13  11.44 

11.12 

6.69 

22  23  14.58 

27 

22  40  12.15 

14.20 

8  25  14.9 

2.7 

9.408 

56.32 

13    0.94 

10.88 

6.61 

22  27  11.14 

28 

22  43  57.67,  59.69 

8    2  39.3 

272 

9.386:  56.62 

12  49.91 

10.64 

5.53 

22  31     7.60 

29 

22  47  42.69 

44.67 

7  39  56.7 

44.7 

9.365   56.91 

12  38.37 

10.39 

6.45,  22  35    4.24  1 

30 

22  51  2721 

29.15 

7  16  67.3 

55.4 

9.344   57.19 

12  26.32 

10.14 

5.37  22  39    0.79  ' 

31 

22  55  11.26   13.16 

1—  6  53  71.7 

59.9 

9.324    57.44 

-hl2  13.81 

16    9.89!l_5.30'  22  42  57.35  | 
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AT  WASHINGTON 

MEAN  AND  APPARENT  NOON. 

APPARBNT 

APPARBNT 

HOURLY 

Data. 

RIGHT  ASCENSION. 

DBCLINATI 

ON. 

Ap. 
parent 
Noon. 

MOTION. 

BqnatSon 

of  Time 

for 

Soul. 
(Uametor 

Sidereal 
Time  of 
SamJd. 

Sidenal  tlma 
oTMena 
Noon.         1 

Mean  Noon. 

Ap. 
parent 
Noon. 

Mean  Noon. 

Right 
Aioen- 
sion. 

DeoU- 
nation. 

Mar.  1 

h     m     ■ 
22  51  2751 

2915 

-.7  1^6^'.3 

siU 

9*344 

5/.19 

-hl2'26.32 

16  lo'.M 

to,    ■ 
1    5.37 

h     m     8 
22  39    0.79 

2 

22  55  lli26 

13.16 

6  53  71.7 

59.9 

9.324 

57.44 

12  13.81 

9.89 

5.30 

22  43  57.35 

3 

22  58  54.84 

56.70 

6  30  70.1 

58.4 

9.305 

57.68 

12    0.85 

9.63 

5.23 

22  46  53.90 

4 

23    2  37.98 

39.80 

6    7  63.0 

51.5 

9587 

57.89 

11  47.44 

9.37 

5.16 

22  50  50.45 

5 

23    6  20.69 

22.47 

5  44  50.9 

39.6 

9571 

58.10 

U  33.59 

9.11 

5.10 

22  54  47.01  , 

6 

23  10    3.00 

4.74 

5  21  34.1 

23.0 

9.255 

58.29 

11  19.34 

8.85 

5.04 

22  58  43Ui6  1 

7 

23  13  44.91 

46.61 

4  58  13.1 

25 

9.239 

58.45 

11    4.71 

6.59 

ijas 

23    2  40.11 

8 

23  17  26.44 

28.10 

4  34  48.1 

37.4 

9523 

58.61 

10  49.69 

8.33 

4.93 

23    6  36.66  , 

9 

23  21     7.61 

9.23 

4  11  19.8 

9.3 

9508 

58.75 

10  34.30 

8.07 

4.88 

23  10  3352 

10 

23  24  48.44 

50.02 

3  47  48.3 

36.1 

9.194 

58.86 

10  18.57 

7.81 

4.83 

23  14  29.77 

11 

23  28  28.94 

30.47 

3  24  14.2 

4.3 

9.180 

58.97 

10    2.58 

7.55 

4.78 

23  18  26.32 

12 

23  32    9.13 

10.62 

3    0  37.8 

285 

9.167 

59.06 

9  46.17 

7.29 

4.74 

23  22  22.87 

13 

23  35  49.01 

50.46 

2  36  59.5 

505 

9.155 

59.12 

9  29.51 

7.03 

4.70 

23  26  19.42 

14 

23  39  28.62 

30.03 

2  23  19.7 

10.7 

9.144 

59.18 

9  12.56 

6.73 

4.66 

23  30  15.08 

15 

23  43    7S}7 

9.33 

1  49  38.8 

30.1 

9.134 

59.22 

8  55.34 

6.50 

4.63 

23  34  12.53 

.     16 

23  46  47.09 

48.40 

1  25  57.1 

48.6 

9.124 

5954 

8  37.91 

653 

4.60 

23  38    9.08 

17 

23  50  25.99 

2r.26 

1    2  15.0 

6.8 

9.116 

59.25 

8  2056 

6.97 

4.58 

23  42    5.63 

18 

23  54    4.69 

5.92 

0  38  32.8 

24.9 

9.109 

59.25 

8    2.40 

5.70 

4.56 

23  46    2.19 

19 

23  57  43.22 

44.40 

—  0  14  50.9 

43.3 

9.103 

59.23 

7  44.38 

5.43 

4.54 

23  49  58.74 

20 

0    1  21.61 

22.74 

+  0    8  50.4 

67.7 

9.097 

5950 

7  26.22 

5.16 

4.52 

23  53  5559 

21 

0    4  59.88 

60.96 

0  32  30.7 

37.7 

9.092 

59.16 

7    7.94 

4.69 

4.50 

23  57  51.64  \ 

22 

0    8  38.04 

39.08 

0  56    9.7 

16.3 

9.088 

59.09 

6  49.55 

4.62 

4.49 

0    1  48.39  ' 

23 

0  12  16.11 

17.11 

1  19  47.1 

53.4 

9.086 

59.02 

6  31.06 

4.34 

4.46 

0    5  44J35  ' 

24 

0  15  54.13 

55.08 

1  43  22.5 

28.5 

9.084 

58.93 

6  12.55 

4.06 

4.47 

0    9  41-50  , 

25 

0  19  32.13 

33.03 

2    6  55.6 

61.3 

9.083 

58.82 

5  54.00 

3.76 

4.46 

0  13  38.05 

26 

0  23  10.12 

10.97 

2  30  26.0 

31.4 

9.083 

58.70 

5  35.45 

3.50 

4.46 

0  17  34.60  ' 

27 

0  26  48.13 

48.94 

2  53  53.4 

58.5 

9.084 

58.57 

5  16.90 

352 

4.46 

0  21  31.16 

28 

0  30  26.18 

26.95 

3  17  17.5 

22.3 

9.086 

58.43 

4  58.40 

2.94 

4.46 

0  25  27.71 

29 

0  34    459 

5.01 

3  40  37.9 

42.4 

9.090 

58.26 

4  39.96 

2.66 

4.47 

0  29  2456 

30 

0  37  42.49 

43.16 

4    3  54.3 

58.5 

9.094 

58.09 

4  21.64 

2.37 

4.46 

0  33  20.81 

31 

0  41  20.78 

21.40 

4  27    6.2 

10.1 

9.098 

57.90 

4    3.37 

2.08 

4.49 

0  37  17.37 

Apr.  1 

0  44  59.19 

59.76 

4  50  13.4 

17.0 

9.103 

57.69 

3  4553 

1.79 

4.51 

0  41  13i» 

2 

0  48  37.74 

38i36 

5  13  15.3 

18.9 

9.109 

57.47 

3  2753 

1.51 

4.53 

0  45  10.47 

3 

0  52  16.45 

16.92 

5  36  12.1 

15.3 

9.116 

67.24 

3    9.38 

1.23 

4.55 

0  49    7.02 

4 

0  55  55.33 

55.76 

5  69    3.1 

5.8 

9.123 

56.98 

2  51.71 

0.95 

4.56 

0  53    3.58 

5 

0  59  34.40 

34.79 

6  21  47.8 

505 

9.131 

66.72 

2  3454 

0.67 

4.61 

0  57    0.13 

6 

1    3  13.68 

14.02 

6  44  25.8 

27.9 

9.140 

56.44 

2  16.96 

0.39 

4.64 

1    0  56J68 

7 

1    6  53.17 

53.47 

7    6  57.0 

58.8 

9.149 

56.14 

1  59.92 

16    0.12 

4.67 

1    4  5353 

8 

1  10  32.88 

33J4 

7  29  20.9 

22.4 

.  9.159 

55.83 

1  43.07 

15  59.85 

4.71 

1    8  49.79 

9 

1  14  12.84 

13.06 

7  51  375 

38.4 

9.169 

55.51 

1  26.48 

59.58 

4.75 

1  12  46.34 

10 

1  17  53.05 

53.23 

8  13  45.5 

46.5 

9.181 

55.18 

1  10.16 

59.31 

4.79 

1  16  42.69 

11 

1  21  33.54 

33.68 

8  35  45.5 

465 

9.193 

54.82 

0  54.10 

59.04 

4.83 

1  20  39.44 

12 

1  25  14.31 

14.41 

8  57  36.8 

37.3 

9.205 

54.45 

0  38.31 

58.78 

4.87 

1  24  36.00 

13 

1  28  55.38 

55.44 

9  19  19.1 

19.4 

9518 

54.07 

0  22.83 

56.52 

4.92 

1  26  32.55 

14 

1  32  36.76 

36.78 

9  40  52.1 

625 

9.231 

53.67 

H-  0    7.67 

5656 

4.97 

1  32  29.10 

15 

1  36  18.47 

18.45 

10    2  15.4 

15.3 

9.245 

5356 

—  0    7.17 

58.00 

5.02 

1  36  25.66 

16 

1  40    0.53 

0.47 

10  23  28.7 

28.4 

9.260 

52.84 

0  21.65 

57.74 

5.07 

1  40  2251 

17 

1  43  42.96 

42.66 

10  44  31.7 

315 

9.275 

52.40 

0  35.78 

57.48 

5.13 

1  44  18.76 

18 

1  47  25.76 

25.62 

11    5  24.0 

23.3 

9.292 

51.95 

0  49.54 

5752 

5.19 

1  48  15.32 

19 

1  51    8.96 

8.79 

11  26    5.4 

4.5 

9.309 

51.49 

1    2.90 

56.95 

555 

1  52  11.87 

20 

1  54  52.57 

52.37 

11  46  35.6 

34.5 

9.327 

51.02 

1  15.84 

56.72 

5.31 

1  56    8.42 

21 

1  58  36.62 

36.38 

12    6  54.2 

52.9 

9.345 

50.52 

1  28.34 

56.46 

5.38 

2    0    A£8 

22 

2    2  21.11 

20.84 

12  26  60.9 

59.4 

9.364 

50.02 

1  40.39 

5650 

5.45 

2    4     1.53 

23 

2    6    6.07 

5.77 

12  46  55.3 

53.7 

9.383 

49.51 

1  52.00 

55.94 

5.52 

2    7  68.09 

24 

2    9  51.50 

51.17 

13    6  375 

35.5 

9.403 

48.98 

2    3.12 

55.69 

5.59 

2  11  54.64 

25 

2  13  37.42 

37.06 

13  26    6.3 

4.5 

9.424 

48.43 

2  13.74 

55.44 

5.66 

2  15  51.19 

26 

2  17  23.84 

23.45 

13  45  22.3 

20.4 

9.445 

47.88 

2  23.87 

55.19 

5.73 

2  19  47.75 

27 

2  21  10.79 

10.38 

14    4  24.8 

22.8 

9.467 

47.31 

2  33.48 

54.94 

5.60 

2  23  44.30 

28 

2  24  58.27 

57.84 

14  23  13.5 

11.4 

9.489 

46.74 

2  42.56 

54.69 

5.88 

2  27  40.86 

29 

2  28  46i29j  45.84 

14  41  48.0 

45.8 

9.512 

46.13 

2  51.10 

54.44 

5.96 

2  31  37.41  j 

30 

2  32  34.86'  34.39 

15    0    8.1 

5.9 

9.535 

45.53 

2  59.09 

54.20 

6.04 

2  35  3336 

1          31 

2  36  23.98   23.49 

+15  18  13.4 

ll.li    9.558 

44.91 

—  3    6.56 

15  53.96 

16.12 

2  39  30.52  1 
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l' 

AT  WASHINGTON 

MEAN  AND  . 

APPARENT  NOON. 

i 

APPARENT 

APPARENT 

HOURLY 

1 

RIGHT   ASCENSION. 

DECLINATION. 

MOTION. 

Sanation 

of  Time 

for 

Semi- 

Sidereal 

1     Date. 

Ap- 
parent 
Noon. 

diameter 

Time  of 
Semid. 

SSSf 

Sidereal  Time 
ofMean 

Noon.         ' 

MeuiNooo. 

Ap- 
parent 
Noon. 

Mmui  Noon. 

Right 
Aficen- 
don. 

Decli- 
nation. 

May  1 

h     m     8 
2  36  23.98 

23%9 

+1^  18'  liU 

~dA 

9'558 

44.91 

m     I 
—  3    6.56 

15  53'.96 

m     8 

1    6.12 

h     m     8       1 
2  39  30.52  ! 

2 

2  40  13.66 

13.15 

15  36    3.6 

1.2 

9.581 

4457 

3  13.41 

53.72 

6.20 

2  43  27.07 

1           3 

2  44    ZM 

3.37 

15  53  38.4 

35.9 

9.605 

43.62 

3  19.72 

53.49 

6.28 

2  47  23.63  i 

1            4 

2  if  54.71 

54.16 

16  10  57.5 

55.0 

9.628 

42.96 

3  25.46 

53.26 

6.36 

2  51  20.18  ' 

5 

2  51  46.09 

45.52 

16  27  60.5 

.58.0 

9.652 

42.28 

3  30.64 

53.03 

6.44 

2  55  16.74 

6 

2  55  38.03 

37.45 

16  44  47.1 

44.6 

9.675 

41.69 

3  35.25 

52.81 

6.52 

2  59  13.29 

7 

2  59  30.54 

29.95 

17    1  17.0 

14.5 

9.699 

•40.89 

3  39.30 

52.59 

6.60 

3    3    9.85 

8 

3    3  23.61 

23.01 

17  17  20.9 

27.4 

9.722 

40.17 

3  42.78 

52.38 

6.68 

3    7    6.40 

9 

3    7  1755 

16.64 

17  33  25.4 

22.9 

9.746 

39.44 

3  45.70 

52.17 

6.76 

3  11    2.96 

10 

3  11  11.45 

10.83 

17  49    3.3 

0.9 

9.769 

38.71 

3  48.05 

51.96 

6.85 

3  14  59.51 

11 

3  15    6.21 

5.58 

18    4  23.4 

21.0 

9.793 

37.96 

3  49.84 

51.76 

6.94 

3  18  56.06  . 

12 

3  19    1.53 

0.89 

18  19  25.2 

22.8 

9.816 

37.19 

3  51.08 

51.56 

7.02 

3  22  52.62  1 

13 

3  22  57.41 

56.77 

18  34    8.6 

6.2 

9.840 

36.41 

3  51.76 

51.36 

7.10 

3  26  49.18 

14 

3  26  53.84 

53.20 

18  48  33.1 

30.8 

9.863 

35.63 

3  51.88 

51.16 

7.18 

3  30  45.73  ; 

15 

3  30  50.82 

50.18 

19    2  38.6 

36.4 

9.886 

34.83 

3  51.46 

50.97 

756 

3  34  42.29 

16 

3  34  48.35 

47.71 

19  16  24.8 

22.6 

9.909 

34.01 

3  50.48 

50.78 

7.34 

3  38  38.84  1 

17 

3  38  46.42 

45.78 

19  29  51.5 

49.3 

9.932 

33.19 

3  48.96 

50.59 

7.42 

3  42  35.40  ' 

18 

3  42  45.04 

44.40 

19  42  58.2 

56.1 

9.954 

32.36 

3  46.89 

50.41 

7.50 

3  46  31.95 

19 

3  46  44.20 

43.57 

19  55  44.9 

42.9 

9.977 

31.52 

3  4459 

50.23 

7.58 

3  50  28.51 

30 

3  50  43.90 

43i» 

20    8  11.3 

9.4 

9.999 

30.67 

3  41.15 

50.05 

7.65 

.  3  54  25.06  ! 

21 

3  54  44.14 

43.53 

20  20  17.1 

15.2 

10.021 

29.80 

3  37.47 

49.as 

7.73 

3  58  21.62 

22 

3  58  44.92 

44.32 

20  32    2.0 

0.2 

10.043 

28.93 

3  33.26 

49.71 

7.81 

4    2  18.18 

23 

4    2  46.23 

45.64 

20  43  25.9 

245 

10.064 

28.05 

3  28.52 

49.54 

7.88 

4    6  14.73  1 

24 

4    6  48.05 

47.48 

20  54  28.4 

26.8 

10.085 

27.16 

3  2355 

49.37 

7.95 

4  10  11.29  ! 

25 

4  10  50.39 

49.83 

21    5    9.5 

8.0 

10.107 

26.26 

3  17.46 

49.20 

8.02 

4  14    7.84 

26 

4  14  53.24 

52.70 

21  15  28.8 

27.4 

10.128 

25.35 

3  11.16 

49.05 

8.09 

4  18    4.40 

27 

4  18  56.59 

56.07 

21  25  26.2 

24.9 

10.149 

24.43 

3    4.37 

48.89 

8.16 

4  22    0.r6 

28 

4  22  60.42 

59.92 

21  35    1.3 

0.1 

10.169 

23.50 

2  57.09 

48.73 

8.22 

4  25  57.51 

20 

4  27    4.73 

4.25 

21  44  14.1 

13.0 

10.189 

22.57 

2  49.34 

48.58 

8.28 

4  29  54.07 

30 

4  31     9.50 

9.05 

2153    4.3 

3.3 

10.208 

21.62 

2  41.13 

48.43 

8.34 

4  33  50.63  1 

31 

4  35  14.70 

14.28 

22    1  31.7 

30.8 

10526 

20.66 

2  32.40 

48.29 

8.40 

4  37  47.18 

Joae  1 

4  39  2;).32 

10.03 

22    9  36.1 

35.3 

10.243 

19.70 

2  23.43 

48.15 

8.45 

4  41  43.74 

2 

4  43  26.a5 

25.99 

22  17  17.4 

16.7 

10.259 

18.73 

2  13.96, 

48.01 

8.50 

4  45  40.30 

3 

4  47  32.76 

32.42 

22  24  35.4 

34.8 

10.274 

17.76 

2    4.09 

47.88 

8.55 

4  49  36.85 

4 

4  51  39.53 

3951 

22  31  29.9 

29.4 

10.289 

16.78 

1  53.88 

47.76 

8.60 

4  53  33.41 

5 

4  55  46.63 

46.34 

22  38    0.8 

0.4 

10.303 

15.79 

1  43.34 

47.65 

8.64 

4  57  29.97 

6 

4  59  54.05 

53.79 

22  44    7.9 

7.6 

10.316 

14.80 

1  32.48 

47.54 

8.68 

5    1  26.53 

7 

5    4    1.77 

li>4 

22  49  51.2 

50.9 

10.327 

13.80 

1  21.32 

47.43 

8.72 

6    5  23.08 

8 

5    8    9.76 

9.56 

22  55  10.5 

105 

10.338 

12.80 

1    9.89 

47.33 

8.76 

5    9  19.64  ; 

9 

5  12  17.98 

17.82 

23    0    5.6 

5.4 

10.348 

11.79 

0  58.22 

47.23 

8.80 

5  13  16.20  I 

10 

5  16  26.42 

26.29 

23    4  36.4 

36.3 

10.357 

10.78 

0  46.34 

47.14 

8.83 

5  17  12.75  1 

11 

5  20  35.C6 

34.96 

23    8  42.8 

42.8 

10.364 

9.77 

0  34.26 

47.05 

8.86 

5  21    9.31  ' 

12 

5  24  43.88 

43.81 

23  12  24.8 

24.8 

10.370 

8.75 

0  21.99 

46.96 

8.89 

5  25    5.861 

13 

5  28  52.84 

52.61 

23  15  42.4 

42.4 

10.376 

7.72 

—  0    9.59 

46.88 

8.91 

5  29    2.42  ' 

14 

5  33    1.93 

1.94 

23  18  35.4 

35.4 

10.381 

6.69 

-h  0    2.95 

46.81 

8.93 

5  32  58.98  , 

15 

5  37  11.13 

11.18 

23  21    3.7 

3.7 

10.385 

5.67 

0  15.59 

46.74 

8.95 

5  36  55.54  ' 

16 

5  41  23.43 

20.52 

23  23    7.4 

7.4 

10.389 

4.64 

0  28.33 

46.67 

8.96 

5  40  52.10 

17 

5  45  2D.79 

29.92 

23  24  46.3 

46.3 

10.391 

3.61 

0  41.13 

46.61 

8.97 

5  44  48.65 

18 

5  49  39.19 

39.36 

23  26    0.5 

0.5 

10.393 

2.58 

0  53.98 

46.55 

8.98 

5  48  45.21 

19 

5  53  48.63 

48.83 

23  26  49.9 

49.9 

10.393 

1.55 

1    6.88 

46.50 

8.98 

5  52  41.77 

20 

5  57  58.09 

58.33 

23  27  14.5 

14.5 

10.393 

0.51 

1  19.78 

46.45 

8.98 

5  56  38.32 

21 

6    2    7.52 

7.80 

23  27  14.3 

14.3 

10.393 

0.52 

1  32.65 

46.40 

8.98 

6    0  34.88  1 

22 

6  6  lem 

17iM 

23  26  49.2 

495 

10.391 

1.56 

1  45.50 

46.35 

8.97 

6    4  31.44 

23 

6  10  26.28 

26.63 

23  25  59.4 

59.4 

10.388 

2.59 

1  58.30 

46.30 

8.C6 

6    8  27.99 

24 

6  14  35.57 

35.95 

23  24  44.8 

44.8 

10.385 

3.62 

2  11.05 

46.26 

8.95 

6  12  24.55 

25 

6  18  44.77 

45.19 

23  23    5.5 

5.4 

10.381 

4.65 

2  23.70 

4652 

8.93 

6  16  21.11 

26 

6  22  53.86 

54.32 

23  21    1.4 

15 

10.376 

5.68 

2  36.23 

46.19 

8.91 

6  20  17.66 

27 

6  27    2.80 

3.30 

23  18  32.7 

32.4 

10.369 

6.70 

2  48.61 

46.16 

8.88 

6  24  14.22 

28 

6  31  11.59 

12.12 

23  15  39.5 

39.1 

10.362 

7.72 

3    0.84 

46.14 

8.85 

6  28  10.78 

29 

6  35  20.20 

20.76 

23  12  21.8 

21.3   10.354 

8.74 

3  12.90 

46.12 

8.82 

6  32    7.33 

30 

6  39  28.61 

2951 

23    8  39.7 

39.1    10.345 

9.75 

3  24.76 

46.11 

8.79 

6  36    3.89 

31 

6  43  36.79 

37.42 

4-23_4^33JI 

32.6   10.335 

10.76 

-h  3  36.38 

15  46.10 

1     8.75 

6  40    0.45 
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302       SOLAR  EPHEMERIS,    1864. 


AT  WASHINGTON 

MEAN  AND  APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

1 

RIGHT   ASCENSION. 

DBCUNATION. 

MOTION. 

Eqnatkm 

of  Time 

for 

Semi. 

SIdaral 

' 

Date. 

Ap- 
parent 
Noon. 

dlamettr 

Time  of 
Semid. 

Sidereal  ItaM 
oTUmb 

MOOQ. 

MmuNooiL 

Ap- 
parent 
Noon. 

Mnn  Noon. 

Right 
Ajoto- 
0ion. 

Decli- 
nation. 

Julj  1 

h     m     ■ 
6  43  36.79 

37*42 

+23°   4  3d'.3 

3i'.6 

10'.335 

10.76 

-f-  ?  36*38 

15*  4^.10 

m    8 
1     8.75 

h     m     ■       1 
6  40    0^  ' 

2 

6  47  44.70 

45.36 

23    0    2.6 

1.8 

10.323 

11.77 

3  47.74 

46.09 

8.71 

6  43  57.01  . 

3 

6  51  52.33 

53.02 

22  55    7.8 

6.9 

10.311 

12.77 

3  58.81 

46.09 

8.67 

6  47  53.56  i 

4 

6  55  59.66 

60.38 

22  49  49.1 

48.1 

10.298 

13.77 

4    9.67 

46.09 

8.63 

6  51  50.12 

5 

7    0    6.65 

7.40 

22  44    6.7 

6.6 

10J285 

14.76 

4  20.01 

46.10 

8.58 

6  55  46.68 

6 

7    4  13.30 

14.08 

22  37  60.6 

59.4 

10570 

15.74 

4  30.10 

46.12 

8.53 

6  59  4354 

7 

7    8  19.57 

20.37 

22  31  30.9 

29.6 

10.253 

16.72 

4  39.82 

46.15 

8.48 

7    3  39.79  ! 

8 

7  12  25.45 

26.27 

22  24  37.9 

36.5 

10.236 

17.69 

4  49.14 

46.19 

8.43 

7    7  36.35 

9 

7  16  30.90 

31.74 

22  17  21.8 

20.2 

10.219 

18.65 

4  68.03 

4652 

8.37 

7  11  32.90 

10 

7  20  35.92 

36.78 

22    9  42.6 

40.9 

10.200 

19.60 

6    6.49 

4656 

8.31 

7  15  89.46 

11 

7  24  40.48 

41.36 

22    1  40.7 

38.9 

10.181 

20.55 

6  14.49 

46.31 

855 

7  19  26.02 

12 

7  28  44.57 

45.47 

21  53  16.1 

14.2 

10.161 

21.49 

5  22.02 

46.36 

8.18 

7  23  22.57 

13 

7  32  48.17 

49.09 

21  44  29.0 

27.0 

10.140 

22.42 

6  29.06 

46.41 

8.11 

7  27  19.13 

14 

7  36  51.28 

52.22 

21  35  19.7 

17.5 

10.119 

23.35 

6  35.60 

46.47 

8.04 

7  31  16.G9 

15 

7  40  63.88 

54.84 

21  25  48.4 

46.1 

10.097 

2456 

6  41.65 

46.53 

7.97 

7  35  1254  1 

16 

7  44  55.96 

56.93 

21  15  55.3 

62.9 

10.075 

25.17 

5  47.18 

46.59 

7.90 

7  39    8.80  ' 

17 

7  48  57.51 

58.49 

21    6  40.5 

38.0 

10.053 

26.07 

6  52.18 

46.66 

7.83 

7  43    5.35 

18 

7  52  58.52 

59.51 

20  55    4.2 

1.6 

10.031 

26.96 

6  56.63 

46.73 

7.76 

7  47    IM 

19 

7  56  58.99 

59.99 

20  44    6.8 

4.1 

10.009 

27.84 

6    0JS3 

46.81 

7.68 

7  50  58.47 

20 

8    0  58.92 

59.93 

20  32  48.4 

45.5 

9.986 

28.70 

6    3.91 

46^ 

7.60 

7  54  55.02 

21 

8    4  58iJ9 

59.31 

20  21    9.2 

6.2 

9.963 

29.56 

6    6.73 

46.97 

7.52 

7  58  5158  j 

22 

8    8  57.10 

58.12 

20    9    9.4 

6.3 

9.939 

30.41 

6    8.98 

47.05 

7.44 

8    2  48.13 

23 

8  12  65.35 

56.37 

19  56  49.5 

46.3 

9.916 

31.25 

6  10.67 

47.14 

7.36 

8    6  44.69 

24 

8  16  53.04 

64.06 

19  44    9.5 

6.2 

9.892 

32.08 

6  11.79 

4753 

7.27 

8  10  4155 

25 

8  20  50.15 

51.17 

19  31    9.7 

6.3 

9.868 

32.89 

6  12.35 

47.33 

7.19 

6  14  37.80 

26 

8  24  46.69 

47.71 

19  17  60.4 

46.9 

9.844 

33.70 

6  12.34 

47.43 

7.11 

8  18  34.36  '• 

27 

8  28  42.66 

43.68 

19    4  11.9 

8.3 

9.820 

34.50 

6  11.75 

47.53 

7.03 

8  22  30.91  . 

28 

8  32  38.05 

39.06 

18  50  14.5 

10.8 

9.7i)6   35.29 

6  10.58 

47.63 

6.95 

8  26  27.47  ,' 

29 

8  36  38.85 

33.85 

18  35  58.3 

54.6 

9.771 

36.05 

6    8.82 

47.74 

6.86 

8  30  24.02  \ 

30 

8  40  27.06 

28.05 

18  21  23.8 

20.0 

9.747 

36.81 

6    6Ad 

47.87 

6.77 

6  34  20.58 

31 

8  44  20.68 

21.66 

18    6  31.1 

27.2 

9.723 

37.56 

6    3.55 

47.99 

6.68 

8  38  17.14  ' 

Aug.  1 

.    8  48  13.70 

14.67 

17  51  20.7 

16.8 

9.608 

38.30 

6    0.01 

48.11 

6.59 

8  42  13.69 

^2 

8  52    6.13 

7.09 

17  35  52.7 

48.8 

9.673 

39.02 

5  55.88 

4854 

6.50 

8  46  1054  . 

3 

8  55  57.96 

58.90 

17  20    7.6 

3.7 

9.647 

39.73 

5  51.15 

48.38 

6.41 

8  50    6.80  1 

4 

8  69  49.18 

50.11 

17    4    5.6 

1.7 

9.622 

40.43 

5  45.81 

48.52 

6.32 

8  54    3.36 

5 

9    3  39.80 

40.71 

16  47  47.1 

43.2 

9.507 

41.11 

5  39.87 

48.66 

6.23 

8  57  50m 

6 

9    7  2<».81 

30.70 

16  31  12.3 

8.4 

9.572 

41.78 

5  33.33 

48.81 

6.14 

9    1  56.46 

7 

9  11  1952 

20.09 

16  14  21.6 

17.7 

9.547 

42.44 

5  26.18 

48.96 

6.06 

9    5  53.C2 

8 

9  15    8.03 

8.85 

15  57  15.3 

11.5 

9.522 

43.08 

6  18.44 

49.12 

5.98 

9    9  49.57 

9 

9  18  56.25 

57.07 

15  39  53.7 

49.9 

9.497 

43.71 

5  10.10 

4958 

5.89 

9  13  46.13 

10 

9  22  43.88 

44.67 

15  22  17.1 

13.4 

9.472 

44.33 

5    1.18 

49.45 

5.81 

9  17  42.68 

11 

9  26  30.92 

31.68 

15    4  25.9 

22.2 

9.448 

44.94 

4  51.67 

49.62 

6.73 

9  21  3954 

12 

9  30  17.38 

18.11 

14  46  20.1 

16.5 

9.424 

46.53 

4  41.58 

49.79 

6.65 

9  25  35.79 

13 

9  34    3.27 

3.97 

14  27  6i).l 

56.6 

9.401 

46.11 

4  30.91 

49.97 

6.57 

9  29  32.35 

14 

9  37  48.61 

49.28 

14    9  26.6 

23.2 

9.378 

46.68 

4  19.69 

50.15 

5.49 

9  33  28.90. 

15 

9  41  33.41 

34.05 

13  60  39.6 

36.3 

9.365 

47.24 

4    7.93 

60.34 

6.41 

9  37  25.45  ' 

16 

9  45  17.68 

18.29 

13  31  39.3 

36.1 

9.334 

47.78 

3  65.65 

50.53 

5.33 

9  41  22.01 

17 

9  49    1.43 

2.01 

13  12  26.0 

22.0 

9.313 

48.31 

3  42.85 

60.72 

6.26 

9  45  WJj6 

18 

9  52  44.68 

45.22 

12  52  60.1 

67i2 

9.292 

48.83 

3  39.55 

60.91 

6.19 

9  49  15.12  < 

19 

9  56  27.45!  27.95 

12  33  22.0 

19.3 

9i272 

49.34 

3  15.76 

61.11 

6.12 

9  53  11.67 

20 

10    0    9.74    10i21 

12  13  31.7 

29.2 

9.253 

49.83 

3    1.50 

51.31 

5.05 

9  57    852' 

21 

10    3  51.58,  52.01 

11  53  29.8 

27.5 

9.234 

50.31 

2  46.78 

51.51 

4.08 

10    1     4.78 

22 

10    7  32.98 

33.37 

11  33  16.5 

14.4 

9516 

50.78 

2  31.62 

51.71 

4.92 

10    5    1.33  i 

23 

10  11  13.96 

14.31 

11  12  52.1 

50.1 

9.198 

61.24 

2  16.05 

6i:92 

4.86 

10    8  57.88  i 

24 

10  14  54.54 

54.85 

10  52  17.0 

15.2 

9.182 

61.68 

2    0.07 

62.13 

4.80 

10  12  54.44  : 

25 

10  18  ai.72 

34.99 

10  31  31.4 

29.8 

9.166 

52.11 

1  43.70 

52.34 

4.74 

10  16  50.99 

26 

10  22  14.52 

14.75 

10  10  35.7 

34.3 

9.151 

52.53 

1  26.96 

52.55 

4.68 

10  20  47.55  ' 

27 

10  25  53.96!  54.14 

9    49  30.1 

29.0 

9.136 

52.93 

1    9.85 

52.76 

4.62 

10  24  44.10  ! 

28 

10  29  33.04 

33.17 

9    28  15.0 

14.2 

9.121 

63.32 

0  52.38 

62i)8 

4.57 

10  28  40.^ 

21) 

10  33  11.78 

11.87 

9      6  50.8 

50.2 

9.107 

63.69 

0  34.57 

5350 

4.52 

10  32  3750 

30 

10  36  50.21 

50.26 

8    45  17.9 

17.6 

9.004 

64.04 

-h  0  16.44 

63.42 

4.47 

10  36  33.76 
10  40  30.31 

31 

10  40  28.33   28.33 

-4-8    23  36.5 

_36.6 

9.081 

54.39 

—  0^.99 

1553.66 

14.42 

Mozi. — for  Meam  Iiit«r?al  of  RnatOitantn 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON.                      | 

APPARENt 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DBOLINATION. 

MOTION. 

Equation 

Semi- 

Sidereal 

of  nm« 

diameter 

Time  of 

SidenalTime 

SatBb 

McMiNQon. 

Ap. 
parent 
Noon. 

MeutNoon. 

Ap- 
mrent 
Noon. 

Awen- 
■km. 

Decli- 
nation. 

for 

at 

Apparent 

Noon. 

Semid. 

ofMeaa 
Noon. 

Sept.  1 

h     m     • 
10  44    6.14 

6*09 

+  i    i  4f  0 

4f4 

9*069 

5/.72 

m     ■ 
^  0  20.72 

15  5d!88 

m     B 

1    4.38 

h     m     a 
10  44  26.86 

2 

10  47  43.67 

43.57 

7  39  49.8 

505 

9.058 

55.04 

0  39.73 

54.11 

4.34 

10  48  23.41 

3 

10  51  20.93 

20.78 

7  17  45.1 

46.1 

9.047 

55.34 

0  69.01 

64.35 

4.30 

10  52  19.97  i 

4 

10  54  57.94 

57.74 

6  55  33.3 

34.6 

9.037 

55.63 

1  18.55 

54.60 

456 

10  52  16.52 

5 

10  58  34.70 

34.45 

6  33  14.8 

16.4 

9.027 

55.91 

1  38.33 

54.85 

453 

11    0  13.07 

6 

11    2  11^ 

10.94 

6  10  49.9 

51.8 

9.018 

56.16 

1  58.35 

55.10 

4.20 

11    4    9.63 

7 

11    5  4756 

47iJl 

5  48  18.9 

21.1 

9.009 

56.41 

2  1856 

55.35 

4.18 

11    8    6.18 

8 

11    9  23.69 

23J29 

5  25  42J3 

44.7 

9.001 

56.64 

2  39.00 

65.61 

4.16 

11  12    2.73 

9 

11  12  59.64 

59.19 

5    3    05 

3.0 

8.994 

56.86 

2  59.60 

55.87 

4.14 

11  15  59.28 

10 

11  16  35.44 

34.94 

4  40  13.0 

16.1 

8i)88 

57.06 

3  20.36 

56.13 

4.12 

11  19  55.84 

•       11 

11  20  11.09 

10.54 

4  17  21.0 

24.5 

8.962 

5756 

3  41.25 

66.39 

4.10 

11  23  52.39 

12 

11  23  46.63 

46.02 

3  54  24.6 

285 

8.978 

57.44 

4    2.25 

56.65 

4.09 

11  27  48.94  ' 

13 

11  27  22.08 

21.42 

3  31  24.1 

28.3 

8.975 

57.60 

4  23.34 

66i)l 

4.08 

11  31  45.47 

14 

11  30  57.46 

56.75 

3    8  19.7 

245 

8.973 

57.75 

4  44.50 

57.17 

4.07 

11  35  42.04 

15 

11  34  32.80 

32.04 

2  45  11.7 

16.5 

8.971 

57.89 

5    5.72 

5743 

4.06 

11  39  38.60 

16 

11  38    8.11 

7.30 

2  22    0.6 

5.8 

8.971 

58.01 

5  26.96 

57.69 

4.06 

11  43  35.15 

17 

11  41  4a42 

42j55 

1  58  4a6 

525 

8.972 

58.12 

5  48.20 

57.96 

4.06 

11  47  31.70 

18 

11  45  18.75 

17.83 

1  35  3Q.1 

36.0 

8.973 

58.23 

6    9.41 

5852 

4.07 

11  51  2855 

19 

11  48  54.13 

53.16 

1  12  115 

17.4 

8.976 

5832 

6  30.57 

68.48 

4.08 

11  55  24.80 

90 

11  52  2a58 

2RJi6 

0  48  50.4 

57.0 

8.979 

58.39 

6  61.67 

58.74 

4.09 

11  59  21.36 

21 

11  56    5.13 

4.06 

0  25  28.1 

35.1 

8.964 

58.45 

7  12.66 

59.01 

4.10 

12    3  17.91 

22 

11  39  40.79 

39.66 

+  0    2    4.5 

11.9 

8.989 

5650 

7  33.54 

59.28 

4.11 

12    7  14.46 

23 

12    3  16.59 

15.40 

—  0  21  20.0 

12.3 

8.996 

58.53 

7  54.28 

59.54 

4.13 

12  11  11.01 

24 

12    6  52.56 

51.31 

0  44  45.1 

37.1 

9.003 

58.55 

8  14.87 

15  59.81 

4.15 

12  15    7.57 

25 

12  10  28.70 

27.41 

1    8  10.4 

2.1 

9.011 

6855 

8  3557 

16    0.08 

4.17 

12  19    4.12 

26 

12  14    5.04 

3.70 

1  31  35.6 

26.9 

9.010 

58.53 

8  55.48 

0.35 

451 

12  23    0.67  ' 

27 

12  17  41.60 

40i21 

1  54  60.3 

515 

9.026 

58.50 

9  15.48 

0.62 

4.24 

12  26  57.22 

28 

12  21  18.39 

16.95 

2  18  24.1 

14.7 

9.038 

58.46 

9  3554 

0.89 

458 

12  30  53.77 

29 

12  24  55.43 

5394 

2  41  46.6 

36.9 

9.049 

58.40 

9  54.75 

1.16 

4.32 

12  34  50.32  I 

30 

12  28  32.75 

31ia 

3    4  67.6 

57.6 

9.061 

58.33 

10  13.99 

1.44 

4.36 

12  38  46.88 

Oct   1 

12  32  10.35 

8.76 

3  28  26.6 

16.3 

9.073 

5854 

10  32.94 

1.72 

4.40 

12  42  43.43 

2 

12  35  48.26 

46.62 

3  51  43.3 

32.7 

9.086 

58.13 

10  51.59 

2.00 

4.44 

12  46  39.99 

3 

12  39  26.48 

24.79 

4  14  67.2 

46.3 

9.099 

58.01 

11    9.91 

258 

4.49 

12  50  36.54 

4 

12  43    5.01 

330 

4  37  68.1 

57.0 

9.113 

57.88 

11  27.89 

2.56 

454 

12  54  33.09 

5 

12  46  43.95 

42.16 

5    1  15.5 

45 

9.128 

57.73 

11  45.54 

2.84 

4.60 

12  58  29.64 

6 

12  50  2353 

21.39 

5  24  19.0 

75 

9.145 

57.56 

12    2.82 

313 

4.66 

13    2  26.19 

7 

12  54    2Je^ 

1.01 

5  47  18.3 

6.6 

9.162 

67.38 

12  19.72 

3.42 

4.73 

13    6  22.75 

8 

12  57  4257 

41.(M 

6  10  13.1 

15 

9.179 

57.18 

12  36.19 

370 

4.80 

13  10  19.30 

9 

13    1  23.47 

21.49 

6  32  62.9 

50.8 

9.197 

56.96 

12  62.22 

3.98 

•     4.87 

13  14  15.85 

10 

13    5    4.42 

2.39 

6  55  47.3 

35i) 

9515 

56.73 

13    7.82 

456 

4.94 

13  18  12.40 

11 

13    8  45^ 

43.76 

7  18  26.1 

13.6 

9.235 

56.49 

13  22.97 

4.55 

6.01 

13  22    8.96 

12 

13  12  27.71 

25.61 

7  40  68.8 

46.1 

9.256 

5653 

13  37.64 

4.84 

5.08 

13  26    551  1 

13 

13  16  1012 

7.98 

8    3  25.1 

12.2 

9578 

55.96 

13  51.80 

5.12 

6.16 

13  30    2.C6 

14 

13  19  53.05 

50.87 

8  25  44.8 

31.7 

9.300 

55.67 

14    5.41 

5.40 

5.24 

13  33  58.61 

15 

13  23  36.54 

34.32 

8  47  675 

44.0 

9.323 

55.36 

14  18.48 

5.67 

5.32 

13  37  55.17 

16 

13  27  20.60 

18.34 

9  10    2.2 

48.9 

9.347 

55.04 

14  30.99 

5.94 

6.40 

13  41  51.72 

17 

13  31    5i25 

2.96 

9  31  59.3 

45.9 

9.373 

54.71 

14  42.89 

6.21 

5.49 

13  45  4857 

IS 

13  34  50.52 

48.18 

9  53  485 

34.7 

9.399 

54.33 

14  54.17 

6.48 

^5.58 

13  49  44.82 

19 

13  38  36.43 

34.05 

10  15  28.4 

14.8 

9.426 

53.99 

15    4.82 

6.75 

6.67 

13  53  41.38 

20 

13  42  22.99 

20.56 

10  36  59.7 

46.1 

9.453 

53.60 

15  14.82 

7.01 

6.76 

13  57  37.93 

21 

13  46  10.22 

7.78 

10  58  21.6 

8.0 

a482 

5350 

15  24.16 

7.27 

5.86 

14    1  34.48 

22 

13  49  56.14 

55.67 

11  19  33.7 

20.1 

9511 

52.79 

15  32.79 

7.53 

5.96 

14    5  31.03 

23 

13  53  46.77 

44^37 

11  40  35.5 

.   22.0 

9541 

52.36 

15  40.72 

7.79 

6.06 

14    9  27.59 

24 

13  57  36.12 

33.50 

12    1  263 

13.4 

a571 

51.91 

15  47.93 

8.05 

6.16 

14  13  2414 

25 

14    1  2621 

23.66 

12  21  67.3 

53.8 

9.602 

51.45 

15  64  40 

8.31 

656 

14  17  20.70 

26 

14    5  17.05 

14.46 

12  42  365 

22.7 

9.634 

50.96 

16    0.12 

8.56 

6.36 

14  21  17.25 

27 

14    9    8.64 

6.06 

13    2  53.3 

39.8 

9.666 

50^16 

16    5.10 

8.81 

6.47 

14  25  13.80  ; 

28 

14  12  60i)9 

58.38 

13  22  585 

44.8 

9.698 

49.93 

16    9.33 

9.07 

658 

14  29  10.36  ; 

29 

14  16  54.12 

51.49 

13  42  50.4 

37.1 

9.730 

49.39 

16  12.77 

9.32 

6.69 

14  33    6.91 

30 

14  20  48i)3 

45,38 

14    2  29.6 

16.4 

9.763 

48.63 

16  15.42 

957 

6.80 

14  37    3.47 

31 

14  24  42.73 

40.07 

14  21  55.3 

425 

9.796 

4857 

16  17.28 

9.82 

6.91 

14  41    0.02 

32 

14  28  38.22  35.55 

—14  40  675 

545 

9.829 

47.68 

—16  18.34 

16  ia07 

1    7.03 

14  44  56.57  i 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON.                     || 

APPARENT 

APPARENT 

HOURLY 

RIGHT   ASCENSION. 

DECLINATION. 

MOTION. 

Semi- 

Sidereal 

Date. 

Right 
Aacen- 
0fon. 

DeelU 
nation. 

oflHme 
for 

diameter 

Time  of 
Semid. 

SSSf 

SIderaalTfano 
ofMcut 
Noon. 

Mesn  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Not.  1 

h     m     8 
14  28  38.22 

35155 

-14°40'6^'.2 

54'.2 

9.829 

47*68 

m     8 
-16  18.34 

16'  10''.07 

m     8 
1     7.03 

h     m     8 
14  44  56^7  ; 

2 

14  32  34.51 

31.83 

14  59  64.6 

51.7 

9.862 

47.08 

16  18.63 

10.32 

7.15 

14  48  53.13  ' 

3 

14  36  31.60 

^.91 

15  18  47.4 

34.7 

9.896 

46.46 

16  18.10 

10.57 

757 

14  52  49.68 

4 

14  40  29.50 

26.80 

15  37  14.9 

2.4 

9.929 

45.83 

16  16.77 

10.82 

7.39 

14  56  4654 

5 

14  44  28.20 

25.50 

15  55  26.9 

.14.6 

9.963 

45.17 

16  14.63 

11.07 

7.51 

15    0  42.79 

6 

14  48  27.71 

25.01 

16  13  22.8 

10.7 

9.997 

44.49 

16  11.67 

11.31 

7.63 

15    4  39.35 

7 

14  52  28.05 

25.35 

16  30  62.5 

50.6 

10.031 

43.80 

16    7.89 

11.55 

7.75 

15    8  35.90  i 

8 

14  56  29.21 

26.51 

16  48  25.3 

13.7 

10.065 

43.10 

16    3.29 

11.79 

7.87 

15  12  32.45  , 

9 

15    0  31.20 

28.51 

17    5  31.0 

19.7 

10.100 

42.37 

15  57.86 

12.03 

7.99 

15  16  29.01 

10 

15    4  34.02 

31.34 

17  22  19.1 

8.1 

10.134 

41.63 

15  51.60 

12.26 

8.11 

15  20  25^  1 

11 

15    8  37.68 

35.01 

17  38  49.2 

38.5 

10.169 

40.88 

15  44.50 

12.48 

853 

15  24  22.12  , 

12 

15  12  42.18 

39.52 

17  54  60.9 

50.5 

10.204 

40.10 

15  36.56 

12.70 

8.35 

15  28  18.67 

13 

15  16  47.52 

44.88 

18  10  54.0 

43.9 

10.239 

39.31 

15  27.79 

12.92 

8.47 

15  32  1553  1 

14 

15  20  53.70 

51.08 

18  26  27.8 

18.0 

10.274 

38.50 

15  18.17 

13.13 

8.59 

15  36  11.78 

15 

15  24  60.73 

58.13 

18  41  42.1 

32.6 

10.309 

37.68 

15    7.71 

13.34 

8.71 

15  40    8.34  , 

16 

15  29    8.61 

6.04 

18  56  36.6 

27.5 

10.344 

36.85 

14  56.40 

13.54 

8.82 

15  44    4.89 

17 

15  33  17.33 

14.79 

19  11  10.8 

2.0 

10.379 

35.99 

14  44.24 

13.73 

8.94 

15  48    1.45 

18 

15  37  26.89 

24.38 

19  25  24.4 

15.9 

10.414 

35.12 

14  31.24 

13.92 

9.05 

15  51  58.01 

19 

15  41  37.29 

34.81 

19  39  17.0 

8.8 

10.449 

34.23 

14  17.39 

14.11 

9.16 

15  55  54.56 

20 

15  45  48.53 

46.08 

19  52  48.1 

40.3 

10.484 

33.33 

14    2.72 

14.30 

9.27 

15  59  51.12  ! 

21 

15  49  60.59 

58.18 

20    5  57.5 

50.1 

10.518 

32.42 

13  47.23 

14.49 

9.38 

16    3  47.67 

22 

15  54  13.47 

11.10 

20  18  44.9 

37.8 

10.552 

31.50 

13  30.92 

14.67 

9.49 

16    7  4453 

23 

15  58  27.15 

24.82 

20  31    9.8 

3.0 

10.586 

30.56 

13  13.79 

14.85 

9.60 

16  11  40.78 

24 

16    2  41.62 

39.33 

20  43  11.8 

5.3 

10.619 

29.60 

12  55.88 

15.02 

9.70 

16  15  37.34 

25 

16    6  56.86 

54.62 

20  54  50.7 

44.6 

10.651 

28.63 

12  37.19 

15.19 

9.80 

16  19  33.90 

26 

16  11  12.86 

10.67 

21   .6    6.1 

0.4 

10.681 

27.65 

12  17.75 

15.35 

9.90 

16  23  30.45 

27 

16  15  29.59 

27.45 

21  16  57.6 

52.3 

10.711 

26.65 

11  57.59 

15.51 

10.00 

16  27  27.01 

28 

16  19  47.03 

44.95 

21  27  25.1 

20.2 

10.740 

25,64 

11  36.71 

15.67 

10.10 

16  31  23.57 

29 

16  24    5.17 

3.15 

21  37  28.1 

23.5 

10.769 

24.61 

11  15.13 

15.83 

10.19 

16  35  20.12 

30 

16  28  23  97 

22.01 

21  47    6.3 

2.0 

10.796 

23.58 

10  52.89 

15.99 

10.28 

16  39  16.68  j 

Dec.  1 

16  32  43.41 

41.52 

21  56  19.5 

15.5 

10.822 

22.53 

10  30.01 

16.14 

10.37 

16  43  1323 

2 

16  37    3.45 

1.63 

22    5    7.3 

3.7 

10.847 

21.46 

10    6.51 

16.29 

10.45 

16  47    9.79 

3 

16  41  24.09 

22.34 

22  13  29.5 

26.2 

10.871 

20.39 

9  42.43 

16.43 

10J53 

16  51    6.35  , 

4 

16  45  45.29 

43.61 

22  21  25.8 

22.8 

10.894 

19.31 

9  17.79 

16.57 

10.61 

16  55    2.90  ' 

5 

16  50    7.02 

5.41 

22  28  56.0 

53.3 

10.915 

18.22 

8  52.61 

16.71 

10.69 

16  58  59.46 

6 

16  54  29.26 

27.72 

22  35  69.9 

57.5 

1*0.936 

17.12 

8  26.92 

16.84 

10.75 

17    2  56.02 

7 

16  58  51.99 

50.53 

22  42  37.3 

35.2 

10.956 

16.01 

8    0.75 

16.96 

10.81 

17    6  52.58 

8 

17    3  15.17 

13.79 

22  48  47.8 

46.0 

10.974 

14.89 

7  34.11 

17.08 

10.87 

17  10  49.13 

9 

17    7  38.77 

.  37.47 

22  54  31.4 

29.8 

10.992 

13.76 

7    7.06 

17.19 

10.93 

17  14  45.69 

10 

17  12    2.77 

1.55 

22  59  47.7 

46.3 

11.008 

12.62 

6  39.62 

17.31 

10.99 

17  18  4255 

11 

17  16  27.15 

26.01 

23    4  36.7 

35.5 

11.023 

11.48 

6  11.79 

17.42 

11.04 

17  22  38.80 

12 

17  20  51.87 

50.81 

23    8  58.2 

57.2 

11.037 

10.33 

5  43.63 

17.52 

11.08 

17  26  35.36 

13 

17  25  16.92 

15.95 

23  12  52.2 

51.4 

11.050 

9.18 

5  15.14 

17.61 

11.12 

17  30  31.92 

14 

17  29  42J25 

41.37 

23  16  18.4 

17.8 

11.061 

8.02 

4  46.33 

17.70 

11.16 

17  34  28.47 

15 

17  34    7.85 

7.06 

23  19  16.7 

16.3 

11.072 

6.86 

4  17i» 

17.79 

1150 

17  38  25.03 

16 

17  38  33.6a 

32.98 

23  21  47.0 

46.7 

11.081 

5.69 

3  48.00 

17.87 

11.22 

17  42  21-59 

17 

17  42  59.72 

59.11 

23  23  49.2 

49.0 

11.089 

4.52 

3  18.52 

17.93 

1154 

17  46  18.15 

18 

17  47  25.93 

25.41 

23  25  23.2 

23.1 

11.096 

3.35 

2  48.85 

17.99 

1156 

17  50  14.70 

19 

17  51  52.29 

51.86 

23  26  29.0 

29.0 

11.100 

2.17 

2  19.04 

18.05 

1158 

17  54  1156 

20 

17  56  18.76 

18.42 

23  27    6.5 

6.5 

11.104 

0.99 

1  49.12 

18.11 

11.29 

17  58    7.82 

21 

18    0  45.32 

45.08 

23  27  15.8 

15.8 

11.106 

0.19 

1  19.11 

18.16 

11.30 

18    2    4.38  > 

22 

18    5  11.91 

11.77 

23  26  56.8 

66.8   11.108 

1.37 

0  49.05 

18.20 

11.30 

18    6    0.93 

23 

18    9  38.51 

38.46 

23  26    9.5 

9.5   11.108 

2.55 

—  0  18.99 

18.24 

1159 

18    9  57.49 

24 

18  14    5.09 

5.13 

23  24  53.8 

63.8 

11.105 

3.73 

+  0  11.04 

18.28 

1158 

18  13  54.05  1 

25 

18  18  31.60 

31.73 

23  23    9.7 

9.7 

11.102 

4.91 

0  41.00 

18.31 

1157 

18  17  50.60 

26 

18  22  58.01 

58.23 

23  20  57.4 

57.3 

11.097 

6.09 

1  10.87 

18.33 

11.26 

18  21  47.16 

27 

18  27  24.28 

24.59 

23  18  17.0 

16.8 

11.090 

7.26 

1  40.60 

18.35 

11.24 

18  25  43.71 

28 

18  31  50.36   50.76 

23  15    8.6 

8.3 

11.082 

8.42 

2  10.13 

18.37 

11.20 

18  29  4057  ' 

29 

18  36  16.23 

16.72 

23  11  32.2 

31.8   11.073 

9.58 

2  39.45 

18.39 

11.17 

18  33  36.83 

30 

18  40  41.85 

42.43 

23    7  28.0 

27.4   11.062 

10.74 

3-  8.53 

18.40 

11.14 

18  37  33.38 

31 

18  45    7.18 

7.85 

23    2  56.0 

55.3   11.049 

11.89 

3  37.31 

18.41 

11.10 

18  41  29.94  ; 

32 

18  49  32.19 

^94 

—22  57  56.4 

55.6,  11.035 

13.04 

-h  4    5.76 

16  18.41 

1  11.06'  18  45  26.50  ]| 

NoTi —  For  Mean  Interval  of  Semidiameter  pasdng  the  Maridian,  rabtraet  Ob.18  fton  the  BMflnal  XntervaL 


J 
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WASHINGTON  MERIDIAN. 

Logarithm 
Ywriatloii  of 

Sideraal 
Time 

of 
Semi- 

Logarithm 
Tariationof 

Me«n 

SiderBBl 
Date. 

limb 

Appaxmit 

Moon'f 

Moon's 

Solar 

and 

mgfafe  Awendon 

Bight  Aweik- 

diameter 

Deelinatioii. 

DeoUnatfoa 

Date. 

Txaaalt. 

In  Time. 

sion  for 

paseing 

the 
Meridian. 

62*86 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

JftQ.      1 

d 

1 

ILL. 

h    m     B 
12  19    2.57 

2.07943 

-6Vii:8 

—2.81671 

1 

1 

II.  u. 

12  43  19.16 

2.08962 

63.62 

—  8  25  52.8 

—2.80611 

2 

2 

II.  L. 

13    8  13.40 

2.10165 

64.52 

—10  31  40.6 

-2.79007 

2 

2 

11.  U. 

13  33  52.22 

2.11518 

65.55 

—12  31  57.1 

—2.76678 

3 

3 

II.  L. 

14    0  21.97 

2.12959 

66.68 

-14  24  51  9 

-2.73480 

3 

3 

II.  U. 

14  27  47.98 

2.14520 

67.90 

—16    8  21.4 

—2.69037 

4 

4 

II.  L. 

14  56  13.91 

2.16086 

69.14 

—17  40    8.8 

—2.62910 

4 

4 

II.  U. 

15  25  4Ii25 

2.17583 

70.36 

—18  57  48.4 

—2.54258 

5 

5 

II.  L. 

15  56    8.55 

2.18963 

71.50 

—19  58  51.3 

—2.41447 

5 

5 

11.  U. 

16  27  31.06 

2.20145 

72.50 

—20  40  52.4 

—2.20030 

6 

6 

* 
IJ.L. 

16  59  40.13 

2.21072 

7328 

—21    1  42.6 

—1.68215 

6 

6 

II.  U. 

17  32  24.06 

2.21685 

73.80 

—20  59  41.9 

+1.84011 

7 

7 

ILL. 

18    5  28.42 

2.21953 

74.03 

—20  33  52.3 

+2.27715 

7 

7 

ILu. 

18  38  37.68 

2.21890 

73.96 

—19  44    6.6 

+2.48869 

8 

8 

ILL. 

19  11  36.60 

2.21495 

73.62 

—18  31  11.7 

+2.62366 

9 

8 

Lu. 

19  41  45.99 

2.20847 

73.06 

—16  56  47.3 

+2.71759 

9 

9 

Ll. 

20  13  49,21 

2.19992 

72.33 

—15    3  17.0 

+2.78569 

10 

9 

Lu. 

20  45  12J22 

2.19005 

71.50 

—12  53  37.2 

+2.83461 

10 

10 

Ll. 

21  15  51.74 

2.17067 

70.64 

—10  31    3.7 

+2.66882 

11 

10 

Lu. 

21  45  47.61 

2.16932 

69.80 

—  7  58  59.7 

+2.89126 

11 

11 

Ll. 

22  15    2.15 

2.15966 

69.02 

—  5  20  44.7 

+2.90380 

12 

11 

Lu. 

22  43  39.92 

2.15100 

68.34 

—  2  39  28.2 

+2.90795 

12 

12 

Ll. 

23  11  46.05 

2.14373 

67  78 

H-  0    1  55.8 

+2.90461 

13 

12 

Lu. 

23  39  26.52 

2.13799 

67.34 

H-  2  40  50.1 

+2.8^448 

13 

13 

Ll. 

0    6  47.71 

2.13376 

67.02 

+  5  14  55.6 

+2.87789 

14 

14 

Lu. 

0  33  55.55 

2.13101 

66.82 

-4-  7  42    9.4 

+2,a5485 

14 

14 

Ll. 

1    0  55.52 

2.12969 

66.72 

-hlO    0  43.9 

+2.82510 

15 

15 

Lu. 

1  27  52.30 

2.12943 

66.70 

+12    9    5.1 

+2.78803 

15 

15 

Ll. 

1  54  49.65 

2.13001 

66.74 

+14    5  50.4 

+2.74257 

16 

16 

Lu. 

2  21  50J25 

2.13114 

66.82 

+15  49  48.5 

+2.68673 

16 

16 

Ll. 

2  48  55.48 

2.13245 

66.91 

+17  19  58.0 

+2.61784 

17 

17 

Lu. 

3  16    5.51 

2.13364 

66.98 

+18  35  27.8 

+2.53084 

17 

17 

Ll. 

3  43  19.26 

2.13431 

67.02 

+19  35  37.2 

+2.41747 

18 

18 

Lu. 

4  10  34.46 

2.13428 

66.98 

+20  19  57.6 

+2.25912 

18 

18 

Ll. 

4  3r  47.92 

2.13322 

66.87 

+20  48  12.2 

+2.00303 

19 

19 

Lu. 

5    4  55.75 

2.13111 

66.67 

+21    0  17.4 

+1.30320 

19 

19 

Ll. 

5  31  53.69 

2.12778 

66.37 

+20  56  23.4 

—1.77012 

20 

20 

Lu. 

5  58  37.50 

2.12336 

65.99 

+20  36  52.6 

—2.13194 

20 

20 

Ll. 

6  25    3.23 

2.11783 

65.53 

+20    2  20.7 

-2.31994 

21 

21 

Lu. 

6  51    7.52 

2.11140 

65.01 

+19  13  34.4 

—2.44404 

21 

21 

Ll. 

7  16  48.04 

2.10442 

64.45 

+18  11  29.3 

—2.53403 

22 

22 

Lu. 

7  42    3.23 

2.09712 

63.87 

+16  57    8.4 

—2.60271 

22 

22 

Ll. 

8    6  52.83 

2.08969 

63.31 

+15  31  39.6 

-2.65648 

23 

23 

ILu. 

8  33  22.90 

2.08250 

62.77 

+13  56  14.3 

—2.69888 

24 

23 

ILL. 

8  57  23.14 

2.07584 

62.30 

+12  12    5.9 

—2.73280 

24 

24 

ILu. 

9  21    2.61 

2.06997 

61.88 

+10  20  27.3 

—2.75959 

25 

24 

ILL. 

9  44  24.65 

2.06517 

61.52 

+  8  22  30.9 

—2.78061 

25 

25 

ILu. 

10    7  33.26 

2.C6164 

61.28 

+  6  19  28.4 

—2.79657 

26 

^ 

ILL. 

10  30  32.91 

2.05067 

61.16 

+  4  12  30.1 

-2.80808 

26 

26 

U.u. 

10  53  28.61 

2,05929 

61.16 

+  2    2  44.6 

-2.81544  1 

39 
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WASHINGTON  MERIDIAN, 

LogBritixm 
Variation  of 

Sidereal 
!nme 

of 
Beml- 

diameter 

Logarithm 
TariaOonof 

lolM 

aidefeal 

limb 
and 

BightiS^on 

noon's 
lUshtABeea- 

Hoon'a        , 
DaelinatioB     ! 

I>ate. 

Sftto. 

TraiiMt. 

inTinM. 

■ionfor 
1  hour  of 

ponlng 

the 
Meridian. 

6L28 

for 
1  hour  of       i 

{.ongitade. 

LoDgitade.      1 

Jan.  27 

d 
26 

ILL. 

h    m    8 
11  16  25.70 

2.06066 

—  0    8  39.3 

— 2.819C2 

27 

!^ 

II.  U. 

11  39  29.93 

2.06386 

61.54 

—  2  20  33.0 

—2.81875 

28 

28 

II.  L. 

12    2  47.25 

2.C6893 

61.94 

—  4  31  46i> 

—2.81451 

28 

28 

II.  u. 

12  26  23.85 

2.07580 

62.47 

—  6  41    6.6 

— 2.8C6C4 

29 

29 

II.  L. 

12  50  26.07 

2.08451 

63.14 

^  8  47  163 

—2.79281 

2d 

29 

II.  u. 

13  14  5999 

9.09489 

63.93 

—10  48  53.5 

—2.77393 

30 

30 

II.  L. 

13  40  11.86 

2.1C660 

64.84 

—12  44  27.9 

—2.74619  ; 

30 

30 

II.  U. 

14    6    7.29 

2.11946 

65.86 

—14  32  21.9 

-2.71374 

31 

31 

ILL. 

14  32  51.17 

2.13312 

66.94 

-16  10  48.3 

—2.66773 

31 

31 

11.0. 

15    0  27.20 

2.14722 

68.07 

—17  37  51.4 

—2.60574  i 

Feb.    1 

32 

ILL. 

15  28  57.55 

2.16107 

msx> 

—18  51  285 

—2.51983 

1 

32 

ILu. 

15  58  22.23 

2.17421 

70.28 

--19  49  33.1 

-2.39463 

2 

33 

ILL. 

16  28  38.74 

2.18605 

71.26 

-20  30    0.3 

—2.19061 

2 

33 

ILu. 

16  59  41.78 

2.19610 

72.10 

-20  50  54.6 

—1.72263  , 

3 

34 

ILL. 

17  31  23iJ9 

2.20366 

72.74 

—20  50  38.7 

+1.75205 

3 

34 

ILu. 

18    3  32.83 

2.20860 

78.14 

—20  28    4.3 

+2i22968 

4 

35 

ILL. 

18  35  58.43 

2.21077 

73.30 

—19  42  40.7 

+2.45271  . 

4 

35 

n.  u. 

19    8  27.60 

2.21013 

73i» 

—18  34  41j6 

+2.BC660  I 

5 

36 

ILL. 

19  40  48.65 

2.20705 

72.93 

-17    5    7.9 

+2.69627  i 

5 

36 

ILu. 

20  12  51.51 

2^20194 

72.47 

—15  15  454 

+2.77276 

6 

37 

n.L. 

20  44  28.68 

2.19543 

71.89 

—13    8  59.9 

+2.82769  1 

7 

37 

U.U. 

21  15  35.34 

2.18794 

71.24 

—10  47  47.4 

+2.86729 

7 

38 

Ll. 

21  43  48.34 

2.18021 

70  58 

—  8  15  24i) 

+2.89443 

8 

38 

Lu. 

22  13  51.56 

2.17260 

69.96 

—  5  35  155 

+2.91084 

8 

39 

Ll. 

22  43  24.61 

2.16569 

69.40 

—  2  50  47.9 

+2.91777 

9 

39 

Lu. 

23  12  30.90 

2.15960 

68.91 

—  0    5  10.6 

+2.91G24  ; 

0 

40 

Ll. 

23  41  14.58 

2.15454 

68.51 

-h  2  38    8.7 

+2.90682 

10 

41 

Lu. 

0    9  40.13 

2.15057 

68.22 

+  5  16  34.1 

+2.88966  1 

10 

41 

Ll. 

0  37  51.90 

2.14762 

68.02 

-h  7  47  42.0 

+2.86540 

11 

42 

Lu. 

1    5  53.88 

2.14560 

67.88 

-MO    9  18j5 

+2.83315 

11 

42 

Ll. 

1  33  49.35 

2.14429 

67.78 

+12  19  334 

+2.79253 

12 

43 

Lu. 

2    1  40.66 

2.14342 

67.76 

4-14  16  55.6 

+2.74225 

12 

43 

Ll. 

2  29  29.29 

2.14279 

67.74 

4-16    0  11.6 

+2.68034 

13 

44 

Lu. 

2  57  15.64 

2.14220 

67.69 

4-17  28  24.3 

+2.6C423 

13 

44 

Ll. 

3  24  59.05 

2.14126 

67.02 

4-18  40  52.1 

+2-60799 

14 

45 

Lu. 

3  52  37.94 

2.13978 

67.51 

4-19  37    BJd 

+258093 

14 

45 

Ll. 

4  20    9.99 

2.13751 

67.33 

4-20  16  58.7 

+2.19921 

15 

46 

Lu. 

4  47  32.25 

2.13444 

67.07 

.      4-20  40  24.5 

+ljRR309 

15 

46 

Ll. 

5  14  41.55 

2.13050 

66.74 

4-20  47  37.9 

— 0iS7978 

16 

47 

Lu. 

5  41  34.72 

2.12568 

66.33 

4-20  39    2.5 

— li)1169 

16 

47 

Ll. 

6    8    8.80 

2.12008 

65.85 

+20  15  12.6 

—2.19340 

17 

48 

Lu. 

6  34  2Ld6 

2.11384 

65.33 

4-19  36  50B 

-2.35545 

17 

48 

Ll. 

7    0  10.63 

2.10711 

64.77 

4-18  44  47i> 

—2.46672 

18 

49 

Lu. 

7  25  35.59 

2.10010 

64.20 

4-17  39  50.5 

— 2.S49I3 

18 

49 

Ll. 

7  50  36.11 

2.09307 

63.64 

+16  23  263 

-*2.61300 

Id 

50 

Lu. 

8  15  12.86 

2.08628 

63.09 

+14  56  13.9 

-2.G636I 

19 

50 

Ll. 

8  39  27i» 

2.07994 

62.59 

+13  19  27.6 

—2.70406 

20 

61 

Lu. 

9    3  21.47 

2.07427 

62.14 

+11  34  15.7 

-2.73648 

20 

51 

Ll. 

9  26  58.32 

2.06952 

6L77 

+  9  41  47.8 

-2.76230 

21 

52 

Lo. 

9  50  21.19 

8.06680 

61.48 

+  7  43  13.6 

-2.782>4 

1 

r 
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• 

WASHINGTON  MEBIDIAN. 

Loftfithm 
Yuifttfonof 

SlderMl 
Time 

of 
Bemf. 

diameter 

Logarithm 
ViSatioiiof 

mS 

Sideraia 

Limb 
and 

KlgbtAM^flton 

Moon's 
Right  ABom- 

DeaUaatlon. 

Moon'f 
Seclinatton 

Dftto. 

TraoMt. 

inTlnM. 

Bionfor 

paaaiag 

the 
Haridiaa. 

for 

1  hour  of 

1  hour  of 

Loagfttade. 

Veb.  23 

d 

62 

11. 1. 

h    m    ■ 
10  15  3&46 

2.06341 

6L29 

-1-  5°39'  43!6 

—2.79789 

22 

53 

II.  u. 

10  38  4aoo 

2.06236 

61iJl 

H-  3  32  29.0 

—2.80862 

23 

53 

ILL. 

11     1  48.33 

2.06273 

61^54 

+  1  22  416 

—2.81518 

23 

64 

II.  U. 

11  24  57.25 

2.06465 

6L39 

—  0  48  256 

—2.81750 

24 

64 

II.  i. 

11  48  14.75 

2.06811 

61.66 

^  2  59  381 

—2.81564 

24 

S5 

11.  U. 

12  11  4593 

2.07313 

62.05 

-5    938.8 

-2.80949 

25 

56 

II.  L. 

12  35  36.00 

2.07961 

62.55 

-  7  17    8.3 

—2.79858 

25 

56 

II,  H. 

12  69  50.14 

2.08771 

63.17 

—  9  20  43.9 

-2.78240 

2& 

67 

ILL. 

13  24  33.29 

2.00696 

63.90 

^11  18  58.4 

—2.75989 

26 

57 

U.1B. 

13  49  50.06 

2.10714 

64.72 

—13  10  204 

—2.72997 

27 

68 

ILL. 

14  15  44.65 

2.11826 

65.61 

—14  53  13.9 

—2.69055 

27 

66 

ILu. 

14  42  20.30 

2.12982 

66.55 

—16  25  .586 

—2.63899 

28 

69 

ILL. 

15    9  39.32 

2.14148 

67.50 

—17  46  50.3 

-2.57019 

2» 

69 

ILf. 

15  37  42.58 

2.15284 

68.44 

—18  54    3.0 

—2.47596 

29 

€0 

ILL. 

16    6  29.29 

2.1635S 

69^ 

—19  45  64.8 

—2.33866 

2» 

60 

n.u. 

16  35  56.90 

2.17304 

70.14 

—20  20  44.4 

-2.11059 

Mar.    1 

61 

ILL. 

17    6    0.82 

2.18107 

70.82 

-20  37    4.4 

—1.52114 

1 

61 

II.  v. 

17  36  34.96 

2.18730 

71.35 

-20  33  42.3 

+1.82995 

2 

62 

ILl, 

18    7  31.54 

2.19153 

71.70 

—20    9  48.4 

+2.23477 

2 

62 

n.u. 

18  38  42.11 

2.19376 

71.87 

—19  25    06 

+2.44138 

3 

€3 

H.L. 

19    9  58.01 

2.19402 

71J96 

—18  19  286 

+2.57807 

3 

63 

ILu. 

19  41  11.20 

2.19249 

71.70 

-16  53  56.2 

+2.67733 

4 

64 

ILL. 

20  12  14.83 

2.18955 

71.42 

-15    9  48.1 

+2.75205 

4 

64 

ILfr. 

20  43    3.68 

2.18557 

71.05 

—13    8  37.1 

+2.80882 

5 

65 

ILL. 

21  13  34.44 

2.18106 

70.63 

—10  53    0.0 

+2.85126 

5 

65 

U.v. 

21  43  45.71 

2.17629 

7051 

—  8  25  335 

+2.88178 

6 

66 

ILl. 

22  13  37.77 

2.17186 

69.81 

—  5  49  165 

+2.90217 

6 

66 

ILw. 

22  43  12.15 

2.16782 

69.46 

—  3    7  18.2 

+2.91312 

7 

67 

Ll. 

23  10  13.12 

2.16444 

69.18 

—  0  22  52.8 

+2.91535 

8 

67 

Ltj. 

23  39  20.86 

2.16194 

68.97 

+  2  20  50.9 

+2.90934 

8 

68 

Ll. 

0    8  19.56 

2.16011 

68.83 

+  $    0  48.0 

+2.89515 

9 

69 

Lw. 

0  37  12.40 

2.15804 

68.75 

+  7  34    95 

+2.87268 

9 

69 

Ll. 

1     6    1.58 

2.15836 

68.72 

4-  9  58  205 

+2.84142 

10 

70 

Lu. 

1  34  48.72 

2.15704 

68.72 

H-12  11     7.1 

+2.80058 

10 

70 

Ll. 

2    3  34.46 

2.15761 

68.72 

^-14  10  34.4 

+2.74920 

11 

71 

J.m. 

2  32  18.30 

2.15697 

•  68.70 

+15  55  11.8 

+2.68476 

11 

71 

Ll. 

3    0  58.73 

2.15576 

6864 

+17  23  50.3 

+2.60401 

12 

72 

Lh. 

3  29  33i22 

2.15381 

68.53 

+18  35  42.3 

+2.50051 

12 

72 

Ll. 

3  57  58.58 

2.15097 

68.32 

+19  30  22.2 

+2.36173 

13 

73 

Lu. 

4  26  11.05 

2.1471i^ 

6a03 

+20    7  435 

+2.15806 

13 

73 

Ll. 

4  54    6.81 

2.14220 

67.66 

+20  27  57.4 

+1.77085 

14 

74 

I.V. 

6  21  42.18 

2.13637 

67.20 

+20  31  296 

—1.36361 

14 

74 

Ll. 

5  48  53.94 

2.12366 

66.68 

+20  18  58.7 

—2.00604 

15 

75 

Lu. 

6  15  39.53 

2.12225 

66.08 

+19  51  12.8 

—2.24428 

15 

75 

Ll. 

6  41  57.30 

2.11446 

65.46 

+19    9    6.8 

—2.38863 

16 

76 

Ltr. 

7    7  46.81 

2.10643 

64.82 

+18  13  40.8 

-2.48968 

16 

76 

Ll. 

7  33    8.04 

2.09854 

64.18 

+17    5  57.1 

-2.56538 

17 

77 

Lu. 

7  58    2.26 

2.09092 

6358 

+15  47    0.4 

-2.62428 

17 

77 

Ll. 

8  22  31.41 

2.08393 

63.01 

+14  17  55.1 

—2.67117 

18 

78 

Lu. 

8  46  38.14 

2.07773 

62.51 

+12  39  46.1 

—2.70893 

i 

L 
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WASraNGTON  MERIDIAN. 

Logarithm 
Variation  of 

Sldeieal 
Thne 

of 
Semi- 

diameter 

Logarithm 
YAtionof 

Solar 

Sidareal 

Limb 
and 

Appanat 
Bight  ABoenaion 

HOOQ'B 

Bight  Afoen- 

Moon's 

Date. 

Date. 

Traiult. 

in  Time. 

rion  for 
1  hoar  of 

meridian. 

for 
Ihoarof       ! 

Longitude. 

d 

h    m     8 

• 

O       1        If 

Mar.  18' 

78 

I.  L. 

9  10  25.72 

'2.07251 

62.08 

H-10  53  38.1 

—2.73941 

19 

79 

I.  U. 

9  33  57.84 

2.06849 

61.75 

-4-  9    0  35.5 

—2.76395  J 

19 

79 

I.L. 

9  57  18.64 

2.06573 

61.51 

-f-  7    1  43.8 

-2.78326  i 

20 

80 

I.  U. 

10  20  32.54 

2.06435 

61.-38 

+  4  58    8.8 

—2.79782  . 

20 

80 

I.  L. 

10  43  44.18 

2.06453 

61.36 

-f-  250  587 

-2.80806  i 

21 

81 

I.  U. 

11    6  58.36 

2.06621 

61.46 

+  0  41  23.4 

—2.81418  : 

21 

81 

I.L. 

11  30  20.05 

2.06937 

6i:67 

—  1  29  23.6 

—2.81611 

22 

82 

I.U. 

11  53  54.15 

2.07405 

62.00 

—  3  40    5.2 

-2.81358 

23 

83 

ILL. 

12  19  50.44 

2.08012 

62.44 

-  5  49  20.3 

—2.80638 

23 

83 

II.  U. 

12  44    4.99 

2.08750 

62.96 

-  7  55  42.5 

—2.79393 

24 

84 

II.  L. 

13    8  46.37 

2.09601 

63.64 

—  9  57  41.1 

—2.77546  1 

24 

84 

n.u. 

13  33  58.53 

2.10537 

64.37 

—11  53  40.9 

—2.74989  1 

25 

85 

n.x. 

13  59  44.95 

2.11538 

65.17 

—13  42    1.9 

—2.71584 

25 

85 

II.  U. 

14  26    8.21 

2.12581 

66.00 

—15  21    15 

-2.67080 

26 

86 

II.  L. 

14  53    9.96 

2.13618 

66.86 

—16  48  55.4 

—2.61151 

26 

86 

n.  u. 

15  20  50.36 

2.14622 

67.70 

—18    3  59.9 

-253212 

27 

87 

n.  L. 

15  49    8.28 

2.15549 

68.48 

—19    4  355 

—2.42177 

27 

87 

n.  u. 

16  18    0.79 

2.16367 

69i» 

—19  49    95 

—255624 

28 

88 

II.  L. 

16  47  23.63 

2.17044 

69.79 

—20  16  21.7 

—1.95809 

28 

88 

n.  u. 

17  17  11.03 

2.17557 

70.25 

—20  25    7.4 

+056820 

29 

89 

n.  L. 

17  47  16.16 

2.17892 

7055 

—20  14  41^ 

+2.00475 

29 

89 

II.  u. 

18  17  31.76 

2.18053 

70.70 

—19  44  43.7 

+259842  ; 

30 

90 

II.  L. 

18  47  50.60 

2.18044 

70.70 

—18  55  16.3 

+2.47012 

30 

90 

II.  u. 

19  18    6.12 

2.17889 

70.56 

—17  46  49.8 

+258928 

31 

91 

ILL. 

19  48  12.84 

2.17624 

70.34 

—16  20  195 

+2.67r33 

i 

31 

91 

n.  u. 

20  18    6.90 

2.17284 

70.04 

—14  37    3.9 

+2.74476  1 

Apr.    1 

92 

ILL. 

20  47  46.03 

2.16900 

69.70 

—12  38  44.2 

+2.79671 

^      1 

92 

ILu. 

21  17    9.52 

2.16521 

69.35 

—10  27  195 

+2.83632 

2 

93 

n.  L. 

21  46  18.31 

2.16182 

69.03 

—  8    5    5.6 

+2.86581 

2 

93 

n.u. 

22  15  14.46 

2.15699 

68.76 

—  5  34  305 

+2.88638  . 

3 

94 

n.L. 

22  44    0.97 

2.15703 

68.56 

—  2  58  13.1 

+2.89818 

3 

94 

n.u. 

23  12  41.40 

2.15597 

68.45 

—  0  18  59.7 

+2.90244 

4 

95 

ILL. 

23  41  19.42 

2.15585 

68.42 

+  2  20  205 

+2.89889 

4 

96 

ILu. 

0    9  58.56 

2.15655 

68.46 

+  4  66  57.8 

+2.88745 

5 

96 

ILL. 

0  38  41.94 

2.15794 

68.56 

4-  7  28    65 

+2.86782 

6 

97 

Ltt. 

1    5  14.29 

2.15975 

68.69 

-f-  9  51    8.7 

+2.83929 

6 

97 

Ll. 

1  34  11.11 

2.16167 

68.85 

+12    3  37J3 

+2.80085  ! 

7 

98 

Lu. 

2    3  15.11 

2.16328 

69.01 

+14    3  21B 

+2.75105 

7 

98 

Ll. 

2  32  24.75 

2.16432 

69.12 

+15  48  325 

+2.6R735 

8 

99 

Lu. 

3    1  37.00 

2.16442 

69.16 

+17  17  41iJ 

+2.60606 

8 

99 

Ll. 

3  30  47.63 

2.16334 

69.11 

+18  29  43.7 

+2.49969 

9 

100 

Lu. 

3  59  51.59 

2.16089 

68.94 

+19  24    1.6 

+2.35411 

9 

100 

Ll. 

4  28  43.11 

2.15694 

68.66 

+20    0  225 

+2.13386  . 

10 

101 

Lu. 

4  57  16.55 

2.15158 

68.26 

+20  18  55.0 

+1.69020 ; 

10 

101 

Ll. 

5  25  26.56 

2.14491 

67.75 

+20  20    9.4 

—155509 

11 

102 

Lu. 

5  53    8.78 

2.13707 

67.16 

+90    4  525 

—2.06558 

11 

102 

Ll. 

6  20.19.87 

2.12830 

66.50 

+19  34    05 

—258194 

12 

103 

Lu. 

6  46  57.75 

2.11912 

65.79 

+18  48  41.6 

-2.41647 

12 

103 

Ll. 

7  13    1.80 

2.10975 

65.07 

+17  50    55 

-251095 

13 

104 

Lu. 

7  38  32.70 

2.10058 

64.37 

+16  39  24JB 

—258161  1 

1 
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WASfflNGTON  MERIDTAN. 

Locarithm 

Bldeieal 

Time 
of 

Semi- 
diameter 

Meridian. 

63*70 

Logarithm 
Tariationof 

Date. 

SMiraal 
Date. 

Umb 
and 

Tra&dt. 

Blght^LflMUiOB 

In  Time. 

Moon's 

Bight  AsMn- 

•ionfor 

Hoon'a 

Beelioatioa 

for 

1  hour  of 

1  hour  of 

Longitade. 

Longitude. 

1 

Apr.  13 

d 
104 

I.  L. 

h    m     8 
8    3  32.17 

2.09188 

O        1        /I 

H-15  17  51.8 

—2.63739 

^     14 

105 

I.  U. 

8  28    2.92 

2.08390 

63.08 

+13  46  36.4 

—2.68006 

14 

105 

I.L. 

8  52    8.44 

2.07708 

62.54 

+12    6  46.9 

—2.71500  ; 

15 

106 

J.V. 

9  15  53.02 

2.07144 

62.10 

+10  19  27.6 

—2.74335 

15 

106 

I.  L. 

9  39  21.36 

2.06726 

61.77 

+  825416 

—2.76597 

16 

107 

I.U. 

10    2  38.47 

2.06472 

61.55 

+  6  26  31.1 

—2.78369 

16 

107 

I.L. 

10  25  49.59 

2.06371 

61.44 

+  4  22  585 

—2.79720 

17 

108 

I.  U. 

10  49    0.20 

2.06461 

61.47 

+  2  16    6.1 

-2.8a679 

17 

108 

I.L. 

11  12  15.95 

2.06722 

61.61 

+  06  59.8 

—281231  1 

18 

109 

Lu. 

11  35  42.38 

2.07151 

61.89 

—  2    3  10.9 

—2.81391 

18 

109 

Ll. 

11  59  25.12 

2.07733 

62.30 

—  4  13  10.9 

—2.81117 

19 

110 

Lu. 

12  23  29.62 

2.08483 

62.82 

-  6  21  40.7 

—2.80366 

19 

111 

Ll. 

12  48    1.09 

2.09356 

63.45 

—  8  27  11.7 

-2.70071 

20 

111 

Lu. 

13  13    4.21 

2.10339 

64.17 

—10  28    9.8 

—2.77137 

20 

112 

Ll. 

13  38  43.04 

2.11404 

64.97 

-12  22  52.0 

—2.74414 

21 

112 

ILu. 

14    7  12.45 

2.12512 

65.84 

—14    9  30.0 

-2.70740 

22 

113 

ILL. 

14  34  1295 

2.13621 

66.72 

—15  46  10.5 

-2.65fc^ 

22 

113 

ILu. 

15    1  54.77 

2.14690 

67.59 

—17  11    0.1 

— 2.5I}251 

23 

114 

ILL. 

15  30  16.69 

2.15682 

68.42 

—18  22    5.7 

— 2i>t.256 

23 

114 

ILu. 

15  59  15.67 

2.16551 

69.16 

—19  17  41.0 

—2.37365 

24 

115 

ILL. 

16  28  46.69 

2.17254 

69.78 

—19  56  12.8 

-2.16997 

24 

115 

ILu. 

16  58  42.86 

2.17768 

7025 

—20  16  25.3 

—1.73078 

25 

116 

ILL. 

17  28  56.23 

2.18073 

70.54 

—20  17  28.7 

+1.631)49 

^ 

116 

ILu. 

17  69  18.24 

2.18170 

70.66 

—19  58  56.3 

+2.15168 

26 

117 

ILL. 

18  29  40.13 

2.18064 

70.61 

—19  20  51.2 

+2.37785 

26 

117 

n.u. 

18  59  54.20 

2.17791 

70.42 

—18  23  43.6 

+2.52101 

27 

118 

ILL. 

19  29  53.88 

2.17380 

70.09 

—17    8  30.0 

+2.62252 

27 

118 

ILu. 

19  59  34.58 

2.16S73 

69.68 

—15  36  30.1 

+2.69845 

28 

119 

ILL. 

20  28  53.61 

2.16316 

69.22 

—13  49  21.5 

+2.75626 

28 

119 

n.u. 

20  57  50.36 

2.15773 

68.78 

—11  48  56.4 

+2.80072 

29 

120 

ILL. 

21  26  26.01 

2.15265 

68.36 

—  9  37  17.2 

+2.83423 

29 

120 

ILu. 

21  54  43iJ6 

2.14845 

67.99 

—  7  16  34.3 

+2.85878 

30 

121 

ILL. 

22  22  45.93 

2.14526 

67.71 

—  4  49    3.8 

+2.87547  1 

90 

121 

ILu. 

22  50  38.51 

2.14333 

67.52 

-  2  17    5.3 

+2i«485  1 

Maj    1 

122 

.         11.  L. 

23  18  26.08 

2.14270 

67.44 

+  0  16  58.2 

+2.88734 

1 

122 

n.u. 

23  46  13.64 

2.14336 

67.46 

+  2  50  42.4 

+2.88298 

2 

123 

ILL. 

0  14    5.99 

2.14516 

67.58 

+  5  21  41.3 

+2.87151  1 

2 

124 

ILu. 

0  42    7.26 

2.14795 

67.77 

+  7  47  2r).7 

+2.85254  1 

3 

124 

ILL. 

1  10  20.63 

2.15143 

68.02 

+10    5  46.1 

+2.82530  ! 

3 

125 

ILu. 

1  38  47.93 

2.15509 

68i29 

+12  14  14.5 

+2.78831  1 

1 

4 

125 

n.  L. 

2    7  29.71 

2.15857 

6857 

+14  10  48.4 

+2.74020 

4 

126 

ILu. 

2  36  24.61 

2.16161 

68.81 

+15  53  33.2 

+2.67815  1 

5 

126 

Ll. 

3    3  11.65 

2.16361 

68.99 

+17  20  53.6 

+2.59770 

6 

127 

Lu. 

3  32  22.19 

2.1G426 

69.05 

+18  31  34.2 

+2.49150 

6 

127 

Ll. 

4    1  32.81 

2.16337 

68.99 

+19  24  43.0 

+2.34439 

7 

128 

Lu. 

4  30  36.70 

2.16071 

68.80 

+19  59  53.8 

+2.11628 

7 

128 

Ll. 

4  59  26.72 

2.15625 

68.47 

+20  17    6.4 

+1.61909 

8 

129 

«       Lu. 

5  27  56.06 

2.15008 

68.01 

+20  16  43.8 

—1.64738 

8 

129 

Ll. 

5  55  58.82 

2.14248 

67.44 

+19  59  20.6 

—2.10312 

9 

130 

Lu. 

6  23  30i» 

2.13370 

66.77 

+19  26  23.0 

-2.30835 
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WASHINGTON  MERIDIAN 

Lonrithm 
y^ationof 

SlderMl 
Tfane 

of 
Semi- 

Uigarithm 
Yariatkmof 

linn 
Solar 

flldefeal 

Limb 

UMl 

BightiSmdon 

Moon's 
Bight  Amm- 

DeoBnalkm. 

MooB'e 

Sftte. 

liSM. 

Tnnrit. 

in  Time. 

slonfor 

pttMhig 

the 
Heridiaa. 

for 

1  hour  of 

Ihoorof 

^ 

LoDgltads. 

Lragitnda. 

May    9 

d 
130 

I.L. 

h    m    ■ 
6  50  27.15 

2.12405 

66.04 

H.18°38'  34I4 

-243743 

10 

131 

I.U. 

7  16  47.89 

2.11384 

65J» 

-1-17  37  21.1 

-252840 

10 

131 

I.L. 

7  42  32.52 

2.10387 

64.54 

-^16  24    4.2 

—259594 

n 

132 

I.U. 

8    7  42.35 

2.09433 

63.84 

H-15    0    2.8 

— 2L64816 

11 

132 

l.h. 

8  32  20.17 

2.06547 

63.18 

4-13  26  34.3 

— 2j68931 

12 

133 

I.U. 

8  56  29.57 

2.07766 

62.60 

+11  44  51j6 

-2.72181 

12 

133 

I.L. 

9  20  14.93 

2.07118 

62.13 

+  9  56    5j0 

—2.74796 

13 

134 

I.V, 

9  43  41.39 

2.C6632 

61.76 

-f-  8    1  22.0 

-2.76664 

13 

134 

I.  L. 

10    6  54.50 

2.06318 

61.52 

+  6    1  42.5 

—2.78469 

14 

135 

I.U. 

10  30    0.13 

2.06187 

61.40 

-f^  3  58    7.0 

—2.79664 

14 

135 

1.1. 

10  53    4.34 

2.06254 

61.43 

4-  1  51  36.4 

— 2J80496 

15 

136 

I.tJ. 

11  16  13.41 

2.06517 

61  .$9 

•-  0  16  46.3 

—2.60956 

15 

136 

I.  L. 

a  39  33.68 

2.06978 

61.90 

—  2  26    25 

— 2iJl050 

16 

137 

I.U. 

12    3  11.60 

2.07628 

62.34 

—  4  34  577 

-2-8(^733 

16 

138 

1.1. 

12  27  13.39 

2.08450 

62.91 

—  6  42  18.4 

—2.79969 

17 

138 

I.U, 

12  St  45.04 

2.09423 

63.61 

—  8  46  415 

—2.78675 

17 

139 

I.L. 

13  16  52.14 

2.10527 

64.42 

—10  46  34.0 

—2.76745 

18 

139 

I.U. 

13  42  39.64 

2.11724 

65.32 

—12  40  14.9 

—2.74028 

18 

140 

I.L, 

14    9  11.60 

2.12982 

66.27 

—14  25  52-5 

—2.70312 

19 

140 

1.U, 

14  36  30.52 

2.14245 

67.25 

—16    1  28.2 

—2.^273 

19 

141 

I.L. 

15    4  37.24 

2.15464 

68.21 

—17  24  565 

-258410 

20 

141 

LtJ. 

15  33  30.51 

2.16587 

69.14 

—18  34  18.9 

—2.48855 

21 

142 

ILL. 

16    5  26.61 

2.17557 

69.96 

—19  ^  :».9 

—234772 

21 

142 

II.  D, 

16  35  40.79 

2.18330 

70.62 

—20    2  50.5 

—2.11193  1 

22 

143 

ILL, 

17    6  22.92 

2.18873 

71.10 

—20  18  62.8 

—1.48001  i 

22 

143 

ILu, 

17  37  22.95 

2.19165 

71.37 

—20  14  43.7 

4-1.85854 

23 

144 

ILL. 

18    8  29.86 

2.19193 

71.43 

—19  50    0.4 

4-2J24304  . 

23 

144 

ILu, 

18  39  32.78 

2.18971 

71.27 

—19    4  56.6 

4-2.43965  1 

24 

145 

ILL, 

19  10  22.08 

2.18546 

70.95 

—18    0  20.0 

4-2.56808  ' 

24 

146 

ILu. 

19  40  49.87 

2.17958 

70.49 

—16  37  31JJ 

4-255963  j 

25 

146 

ILL. 

20  10  50.76 

2.17260 

69.94 

—14  58  13.4 

+2.72795  ! 

25 

146 

ILu. 

20  40  2L71 

2.16510 

69.34 

—13    4  29.4 

+2.77902 

26 

147 

ILL. 

21    9  22.18 

2.15764 

68.74 

—10  58  33.0 

+2.61717 

26 

147 

ILu. 

21  37  53.97 

2.15076 

63.20 

—  8  42  45.7 

+2.64485 

27 

148 

ILL. 

22    6    0.45 

2.14476 

67,72 

—  6  19  29.3 

+2.86404  1 

27 

146 

ILu. 

22  33  46.01 

2.14007 

67.34 

—  3  51    4.1 

+2.87576 

28 

149 

ILL. 

23    1  16.15 

2.13675 

67.07 

—  1  19  494 

+2.68053 

28 

149 

ILu. 

23  28  36.73 

2.13504 

66.91 

H-  1  11  56.4 

+2.8781)8 

29 

150 

ILL. 

23  55  53.65 

2.13485 

66.88 

4-  3  42    8j0 

+2.87105 

29 

151 

ILu. 

0  23  12.40 

2.13609 

66.95 

-h  6    8  30.7 

+2.65661 

30 

151 

ILL. 

a  60  38.04 

2.13849 

67.11 

+  8  28^.8 

+2.83525 

30 

152 

n.u. 

1  18  14.57 

2.14179 

67.34 

+10  41  33j6 

+2.80598 

31 

152 

ILL. 

1  46    4.95 

2.14566 

67.63 

4-12  44  15.7 

+2.76768 

31 

133 

ILu. 

2  14  10.60 

2.14965 

67.92 

4-14  35  16.1 

+2.71834 

June    1 

153 

ILL. 

2  42  31.34 

2.15330 

68.19 

4-16  12  53.9 

+2.^523 

1 

154 

ILu, 

3  11    5.26 

2.15625 

66.41 

4-17  35  41j6 

+857357 

2 

154 

ILL. 

3  39  48.69 

2.15803 

68.54 

4-18  42  26.9 

+2.46553 

2 

155 

ILu. 

4    8  36.44 

2.15836 

68.56 

4-19  32J6.6 

+2.31323 

3 

155 

ILL. 

4  37  22.24 

2.15694 

68.44 

4-20    4  40.2 

+2.07G78 

4 

156 

Lu. 

5    3  42.75 

2.15375 

66.19 

4-20  19  29.7 

+1.48267 
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WASHINGTON  MERIDL4kN. 

iMHithm 

Sidernl 
Time 

of 
leml- 

dlMneler 

Logarithm 

Ttt^ltlOQOf 

mSt 

Sldanal 
l>ifee. 

limb 
and 

B^ht^S^nriom 

SCoon'8 

Moon's 
DaclinatioB 

Date. 

TnnMt. 

inlloie. 

•ioBfor 

Meridian. 

for 

1  hour  of 

1  hour  of 

Loogitade. 

LoDgitudo. 

1 
June    4 

a 
156 

I.L. 

h    m    ■ 
5  32     4.47 

2.14876 

67.77 

+20  16  58.8 

—1.74036 

5 

157 

I.U. 

6    0    3.95 

2.14217 

67.26 

H-19  57  44.7 

—2.13577 

5 

157 

Lt. 

6  27  35.70 

2.13418 

66.67 

+19  22  40.5 

-2.32899  j 

6 

158 

I.e. 

6  54  35.51 

2.12516 

65.99 

+18  32  51.6 

—2.45271 

6 

158 

Ll. 

7  21    0.86 

2.11548 

65.26 

+17  29  37.0 

—2.54095 

7 

159 

I.U. 

7  46  50.79 

2.10554 

64.53 

+16  14  18.4 

-2.6C681 

7 

159 

Ll. 

8  12    5.87 

2.09583 

63.82 

+14  48  18.2 

—2.65744 

8 

160 

I.U. 

8  36  48.07 

2.08657 

63.15 

+13  12  58.5 

-2.61 705  ' 

8 

100 

I.L. 

9    1    0.45 

2.07824 

62.56 

+11  29  38.7 

-2.72803  ; 

9 

161 

I.U. 

9  34  47.07 

2.07118 

62.06 

+  9  39  33.0 

-2.75236  . 

1 

9 

161 

Ll. 

9  48  12.65 

2.06562 

61.67 

+  7  43  50.8 

—2.77122  ■ 

10 

162 

Lu. 

10  11  22.50 

2.06179' 

61.40 

+  5  43  38.9 

—2.78561 

10 

162 

Lu 

10  34  22.48 

2.05975 

61.26 

+  3  40    0.1 

-2.7i:5C5 

11 

163 

Lf. 

10  57  18.76 

2.05064 

61.25 

+  1  33  54.8 

— 2.8C257  . 

n 

163 

Ll. 

11  20  17.69 

2.06153 

61.38 

-^  0  33  37.7 

—2.80584  , 

12 

164 

Lu. 

11  43  25.80 

2.06565 

61.68 

—  2  41  35.3 

-2.80564  1 

12 

165 

Ll. 

12    6  49.79 

2.07181 

62.12 

—  4  48  54.4 

—2.80154 

13 

165 

Lu. 

12  30  36.46 

2.07983 

62.69 

—  6  54  25.9 

—2.79323 

13 

166 

Ll. 

12  54  52.46 

2.08962 

63.39 

—  a  56  54.0 

— 2.771;95 

14 

166 

Lu. 

13  19  43.76 

2.10089 

64i22 

—10  54  53JI 

—2.76057 

14 

16r 

Ll. 

13  45  16.45 

8.11341 

66.16 

—12  46  50.7 

—2.73376 

15 

167 

Lu. 

14  11  35.64 

2.12678 

6617 

—14  31    0.3 

-2.69732 

15 

168 

Ll. 

14  38  45.16 

2.14057 

67.23 

—16    5  27.0 

—2.64797 

16 

168 

Lu. 

15    6  47.04 

2.15424 

68.30 

—17  28    BJO 

-2.58070 

16 

169 

Ll. 

15  35  41.41 

2.16705 

69.34 

—18  36  563 

-2.48615 

17 

169 

Lu. 

16    5  25.82 

2.17866 

70.28 

—19  29  444 

—2.34459 

17 

170 

Ll. 

16  35  54.94 

2.18828 

.71.09 

—20    4  36.5 

— 2.1C243 

18 

170 

Lu. 

17    7    0.73 

2.19548 

71.69 

—20  19  50,8 

—1.39794 

18 

171 

Ll. 

17  38  32.69 

2.20006 

72.08 

—20  14  17.0 

+1.9C849 

19 

171 

Lu. 

18  10  18.93 

2.20170 

72.23 

—19  47  19.2 

+2.27508 

20 

172 

ILL. 

18  44  31.24 

2.20058 

72.13 

—18  59    0.8 

+2.46820 

20 

172 

ILu. 

19  16    8.71 

2.19692 

71.85 

—17  50    9.5 

+2.59494 

21 

173 

ILL. 

19  47  25.90 

2.19120 

71.40 

—16  22    9.0 

+2i)8556 

21 

173 

ILu. 

20  18  15.25 

2.18410 

70.83 

—14  36  58.0 

+2.75205 

22 

174 

ILL. 

20  48  32.21 

2.17595 

70.16 

—12  36  59,0 

+2.80127 

22 

174 

n.u. 

21  18  15.00 

2.16755 

69.50 

—10  24  48.6 

+2.83689 

23 

175 

n.L. 

21  47  24.30 

2.15951 

68.87 

—  8    3  10.6 

+2.86130 

23 

175 

ILu. 

22  16    2.87 

2.15223 

68.29 

—  5  34  50.5 

+2.87691 

24 

176 

ILL, 

22  44  14.85 

2.14613 

67.80 

—  3    2  29.4 

+2.88497 

24 

176 

ILu. 

23  12    5.64 

2.14139 

67.43 

-  0  28  39.4 

+2.88593 

25 

177 

n.L. 

23  39  40.96 

2.13814 

67.18 

+  2    4  16.5 

+2.88001 

25 

178 

ILu. 

0    7    6.69 

2.13637 

67.04 

+  4  34    2.3 

+2.86770  1 

> 

26 

178 

ILL. 

0  34  28.27 

2.13605 

67.01 

+  6  58  32.6 

+2.84887 

26 

179 

ILu. 

1    1  51.09 

2.137C1 

67.08 

+  9  15  49.6 

+2.82302 

27 

179 

ILL. 

1  29  19i25 

2.13887 

67.21 

+11  24    4.6 

+2.78951 

27 

180 

n.u. 

1  96  55.92 

2.14142 

67.40 

+13  21  36.4 

+2.74695 

28 

180 

ILL. 

2  24  43.01 

2.14426 

67.60 

+15    6  52.6 

+2.69320 

28 

181 

ILu. 

2  52  41.04 

2.14700 

67.80 

+16  38  30.6 

+2.62542 

29 

181 

ILL. 

3  20  48.88 

2.14025 

67.95 

+17  55  19.4 

+2.53845 

29 

182 

ir.u. 

3  49    3.89 

2.15060 

68.04 

+18  56  28.3 

+2.42243 
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Loorithm 
TariatloQof 

aderad 

Time 

of 

fl«ml. 

LocBfithm     1 

Mflui 

Sldefeal 
Date. 

Limb 

Apparant 

Moon'f 

Hoon^e 

Solar 

And 

Bight  AMenriOB 

Bight  Aseen- 

oemi* 
diameter 

Declinetfon 

Sftte. 

TiBIUlt. 

in  Time. 

skAfor. 

Meridiem. 
68.02 

for 

1  hour  of 

1  hoar  of 

LoDgitade. 

Jane  30 

d 
182 

ILL. 

h    m    • 
4  17  22.09 

2.15073 

4-19  40  57.6 

+2.25720 

30 

183 

11.  u. 

4  45  38.42 

2.14956 

67.90 

H-20    8  40.8 

+1.98227 

July     1 

183 

ILL. 

5  13  47.06 

2.14678 

67.66 

+20  19  26.7 

+1.06446 

1 

184 

ILu. 

5  41  42.03 

2.14242 

67i29 

H-20  13  30.1 

—1.84942  1 

2 

184 

ILL. 

6    9  17.65 

2.13662 

66.82 

+19  51  222 

-2.17493 

2 

185 

ILu. 

6  36  28.89 

2.12953 

66.25 

+19  13  51.3 

—2.35064  ' 

3 

185 

Ll. 

7    1    0.60 

2.12143 

65.62 

+18  21  58.8 

—2.46731  1 

4 

186 

Lu. 

7  27  13.96 

2.11264 

64.94 

+17  16  55.9 

—255145 

4 

186 

Ll. 

7  52  55.14 

2.10353 

64.^ 

+16    0    0.4 

—2.61479 

5 

187 

Lu. 

8  18    4.17 

2.09444 

63.58 

+14  32  33.1 

-2.66398  I 

5 

187 

Ll. 

8  42  42.40 

2.08572 

G2.94 

+12  55  55.8 

—2.70226 

6 

188 

Lu. 

9    6  52.22 

2.07769 

62.37 

+11  11  28.0 

—2.73215  ; 

6 

188 

Ll. 

9  30  36.95 

2.07074 

61.88 

+  9  20  27.8 

—2.75542  1 

7 

189 

Lu. 

9  54    0.70 

2.06502 

61.49 

+  7  24    7.7 

—2.77305 

7 

189 

Ll. 

10  17    8.20 

2.06085 

61J21 

+  5  23  38.1 

—2.78597  . 

8 

190 

Lu. 

10  40    4.65 

2.05835 

61.06 

+  3  20    5.1 

—2.79498 

8 

190 

Ll. 

11    2  55.64 

2.05767 

61.03 

+  1  14  32.0 

—2.80003  ! 

9 

191 

Lu. 

11  25  47.12 

2.05892 

61.14 

—  0  51  58.5 

—2.80161 

9 

191 

Ll. 

11  48  45i23 

2.G6209 

61.38 

—  2  58  25.1 

-^2.79955  ' 

10 

192 

Lu. 

12  11  56J29 

2.06729 

61.79 

—  5    3  44.5 

—2.79379 

10 

193 

Ll. 

12  35  26.79 

2.07438 

G2.30 

—  7    6  50.8 

—2.78396 

11 

193 

Lu. 

12  59  23.12 

2.08325 

62  96 

—  9    6  33.5 

-2.76938 

11 

194 

Ll. 

13  23  51.64 

2.09367 

63.75 

—11     1  35.4 

—2.74912  ' 

12 

194 

Lu. 

13  48  58.36 

2.10568 

64.64 

—12  50  31.5 

—2.72165 

12 

195 

Ll. 

14  14  48.73 

2.11863 

65.63 

—14  31  47.9 

—2.68520  : 

1 

13 

195 

Lu. 

14  41  27.29 

2.13223 

66.69 

—16    3  41.1 

-2.63639  1 

13 

196 

Ll. 

15    8  57.31 

2.14607 

67.77 

—17  24  19.3 

— 2J>7019 

14 

196 

Lu. 

15  37  20.37 

2.15954 

68.84 

—18  31  43.8 

—2.47799  , 

14 

197 

Ll. 

16    6  35.75 

2.17214 

69.86 

—19  23  53.7 

-2.34064  ! 

15 

197 

Lu. 

16  36  40.34 

2.18327 

70.77 

—19  58  51.4 

—2.10857  j 

15 

198 

Ll. 

17    7  28.21 

2.19240 

71.51 

-20  14  51.1 

—1.47422 

16 

198 

Lu. 

17  38  50.91 

2.19915 

72.08 

—20  10  27.7 

+1.87274  I 

16 

199 

Ll. 

18  10  37.93 

2.20322 

72.41 

—19  44  45.3 

+2.26150 

17 

199 

Lu. 

18  42  37.55 

2.20455 

72.51 

—18  57  265 

+2.46270  ' 

17 

200 

Ll. 

19  14  37.92 

2.20330 

72.39 

—17  48  56.1 

+2.59539 

18 

200 

Lu. 

19  46  28.12 

2.19976 

72.09 

—16  20  21.6 

+2.69046  1 

19 

201 

ILL. 

20  20  22.41 

2.19440 

71.63 

—14  33  31.1 

+2.76042 

19 

201 

ILu. 

20  51  26.60 

2.18780 

71.08 

—12  30  45.5 

+2.81258  1 

20 

202 

ILL. 

21  22    1.08 

2.18053 

70.48 

—10  14  49.9 

+2iM979 

20 

202 

ILu. 

21  52    4.70 

2.17313 

69.88 

—  7  48  45.0 

+2.87541 

21 

203 

n.  L. 

22  21  38.46 

2.16613 

69.32 

—  5  15  36.6 

+2.89104 

21 

203 

ILu. 

22  50  45.11 

2.15990 

68.83 

—  2  38  29.3 

+2i»796  , 

22 

204 

ILL. 

23  19  28.59 

215461 

68.43 

—  0    0  20.1 

+2.89686 

22 

204 

ILu. 

23  47  53.53 

2.15051 

68.12 

+  2  36    4.8 

+2.88840 

23 

205 

ILL. 

0  16    4.87 

2.14768 

er.9i 

+  58  13.1 

+2.87274 

1 

23 

206 

ILu. 

0  44    7.38 

2.14600 

67.80 

+  7  33  47.3 

+2.84991 

24 

206 

ILL. 

1  12    5.41 

2.14538 

67.77 

+  9  50  43.9 

+2.81974 

24 

207 

ILu. 

1  40    2.51 

2.14554 

67.78 

+11  57  13.9 

+2.78075  , 

25 

207 

ILL. 

2    8    1.32 

2.14622 

er.83 

+13  51  42.7 

+2.73231  ' 

25 

208 

n.u. 

2  36    3.34 

2.14712 

67.91 

+15  32  48.4 

+2.67219  \ 

r 
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WASHINGTON  MERIDIAN- 

'      Men 
Soter 

Of. 

Limb 
■Id 

BightAs^oflioa 
inTinw. 

LofltfHhm 
Vutetioaof 

Moon's 

lUghtAMea- 

sion  for 

1  hour  of 

flideiwl 

Time 
of 

Semi, 
dfauneter 

Uecidiaa. 

67.96 
67.98 
67.93 
67.79 
67.57 

IhrnHnitftm 

Loguithm 

Ypnationof 

Moon'a 

for 
1  hour  or 
Longitada. 

,  Jul  J  26 
26 
27 

27 

28 

d 
208 
209 
209 
210 
210 

n.  fc 

II.  D. 

n.L. 

ILL. 

h    m    ■ 
3    4     8.77 

3  32  16.57 

4  0  24.48 
4  28  29iW 
4  56  26.87 

2.14792 
2.14829 
2.14789 
2.14662 
2.14411 

+16''59  23'.4 
-1-18  10  33.8 
+19    5  405 
+10  44  18.6 
+20    6  204 

+2.5S649 
+2.49996 
+2.37014 
+2.17964 
+1.83632 

28 
29 
29 
30 
30 

211 
211 
212 
212 
213 

ILL. 

ILu. 

ILL. 

ILd. 

5  24  12.83 

5  51  42.G6 

6  18  52.09 

6  45  37.56 

7  11  56.31 

2.14051 
2.13574 
2.12960 
2.12271 
2.11508 

67.25 
66.83 
€6.33 
65.76 
65.14 

+20  11  52.6 
+20    1  17J> 
+19  35  11.4 
+18  54  22.9 
+17  59  W^ 

—1.11394 
—1.16473 
—2.22531 
-2.37^94 
2.48444 

31 

31 

Aog.    1 

2 

2 

213 
214 
214 
215 
215 

n.L. 

ILb. 

ILL. 

Lh. 
Ll. 

7  37  46.65 

8  3    7.80 
8  28    0.40 

8  50  20.30 

9  14  21.41 

2.10694 

2.09868 
2.09047 
2.08268 
2.07558 

€4.49 
63.84 
63i21 
62.62 
62.10 

+16  52  42i) 
+15  34    8.5 
+14    5  26.2 
+12  27  52.2 
+10  42  42.9 

—2.56265 
—2.62242 
-2.66913 
-2.70569 
—2.73448 

3 
3 
4 

4 
5 

216 

216 
217 
217 
218 

I.H. 

Ll. 
Lf. 
Ll. 
Lh. 

9  38    0.34 
10    1  20.G6 
10  24  26.50 

10  47  22L42 

11  10  ia30 

2.06933 
2.06431 
2.06055 
2.05824 
2.05763 

€1.66 
61i» 
61.04 
60.89 
60.86 

+  8  51  13J8 
.    +  €  54  39.5 
+  4  54  lOii 
+  2  50  55.5 
+  0  46    24 

—2.75671 
—2.77349 
—2  78554 
-2.79323  , 
—2.79706 

5 
6 
6 
7 

7 

218 
219 
220 
220 
221 

Ll. 
Lc. 
Ll. 
Lh. 
Ll. 

11  33    4.33 

11  56    0.88 

12  19    8.49 

12  42  32L82 

13  6  19.50 

2.05862 
2.06134 
2.06380 
2.07192 
2.07969 

60.96 
61.10 
61.54 
62.01 
62.60 

^  1  19  23.1 

—  3  24  16Jj 
--  5  27  3J.2 

—  7  28    0.7 
^  9  24  34.3 

-2.79699 
-2.79323 
—2.78554 
—2.77349 
-2.75664 

8 
8 
9 

10 

321 

222 
222 
223 
223 

L». 
Ll. 

1.9. 

Ll. 
Lf. 

13  30  34.08 

13  55  21.87 

14  20  47.80 

14  46  56.01 

15  13  49.78 

2.08895 
2.09940 
2.11089 
2.12313 
2.13574 

€3.31 
64.13 
65.02 
65.98 
6a97 

—11  15  58.4 
—13    0  53.9 
—14  37  55.6 
^16    5  31J^ 
—17  22    5.0 

—2.73392 
—2.70424 
-2.66539  1 
—2.61469 
2.54691 

le 
11 
11 

12 
12 

2SM 
224 
225 
225 

226 

Ll. 
Lf. 
Ll. 
Lf. 
Ll. 

15  41  30.94 
m    9  59.86 

16  39  14.80 

17  9  12.05 
17  39  45.77 

2.14826 
2.16017 
2.17111 
2.18058 
2.18828 

€7.97 
68.93 
69.83 
70.61 
71.23 

—18  25  52.6 
—19  15    9.9 
—19  48  14.3 
—20    3  29.4 
-19  59  34.7 

—2.45347 
—2.31660 
-2.08636 
—1.46538 
+1.84136 

13 
13 
14 
14 
15 

226 
227 

227 

228 
228 

Lf. 
Ll. 
Lf. 
Ll. 
Lf. 

18  10  48.36 

18  42  10.85 

19  13  43.78 

19  45  17.94 

20  16  45.17 

2.19882 
2.19717 
2.19844 
2.19761 
2.19510 

71.68 
71.94 
72.02 
71.92 
71.69 

-19  35  29.8 
—18  50  43.4 
—17  45  18.6 
—16  19  56.9 
—14  35  57.6 

+253528 
+2.44044 
+2.57715 
+2.67614 
+2.75051 

1& 
16 
17 
17 
18 

229 
229 
230 
230 
231 

Ll. 
Lf. 

n.L. 

n.F. 

n.L. 

20  47  58.98 

21  18  54.84 

21  51  51.36 

22  22    5.13 
22  51  59.14 

2.19134 
2.18670 
218176 
2.17679 
2.17213 

71.34 
70.94 
70i>2 
70.12 
69.75 

—12  35  17.4 
—10  20  22.7 

—  7  54    55 

—  5  19  31.8 

—  2  39  57.8 

+2.8C693  1 

+2.84850 

+2.87783 

+2.80653 

+2.90574 

18 

19 
19 
20 

20 

231 

232 
233 
233 
234 

ILf. 

ILL. 

ILf. 

n.L. 
n.F. 

23  21  35.66 

23  50  57.66 

0  20    8.37 

0  49  10.90 

1  18    7.97 

2.16841 
2.16527 
2.1G286 
2.16122 
2.16011 

69.44 
69.20 
69.03 
68.01 
68.86 

+  01  21.1 
+  2  41  15.4 
+  5  16  47.5 
+  7  45  15.0 
+10     4  14.1 

+2.90617 

+2.8C818 
+2.88201 
+2.85757  , 
+2.82452 

40 


L 


314     MOON  CULMINATIONS,    1864, 


WASfflNGTON  MERIDIAN. 


Mean 

Solar 

Bideieal 
Date. 

Limb 
and 

Date. 

Tiaiuit. 

d 

Aug.  21 

234 

n.  L. 

21 

235 

II.  u. 

22 

235 

ILL. 

22 

236 

II.  U. 

23 

236 

ILL. 

23 

237 

n.u. 

24 

237 

ILL. 

24 

238 

ILu. 

25 

238 

ILL. 

25 

239 

n.u. 

26 

239 

n.L. 

26 

240 

ILtj. 

27 

240 

ILL. 

27 

241 

ILu. 

28 

241 

ILL. 

28 

242 

n.u. 

29 

242 

ILL. 

29 

243 

ILu. 

30 

243 

ILL. 

30 

244 

n.u. 

31 

244 

n.L. 

Sept.   1 

245 

Lu. 

1 

245 

Ll. 

2 

246 

Lu. 

2 

247 

Ll. 

3 

247 

Lu. 

3 

248 

Ll. 

4 

248 

Lu. 

4 

249 

Ll. 

5 

249 

Lu. 

5 

250 

Ll. 

6 

250 

Lu. 

6 

251 

Ll. 

7 

251 

Lu. 

7 

252 

Ll, 

8 

252 

Lu. 

8 

253 

Ll. 

9 

253 

Lu. 

9 

254 

Ll. 

10 

254 

Lu. 

10 

255 

Ll. 

11 

255 

Lu. 

11 

256 

Ll. 

12 

256 

Lu. 

12 

257 

Ll. 

13 

257 

Lu. 

13 

258 

Ll. 

14 

258 

Lu. 

14 

259 

Ll. 

15 

259 

n.  L. 

Apparent 

Right  AKension 

in  Time. 


h  m  B 

1  47  1.52 

2  15  52.61 

2  44  41.27 

3  13  26.52 
3  42  6.33 


4  10  37.85 

4  38  57.66 

5  7  2.00 

6  34  47.09 
6  2  9.53 

6  29  6.45 

6  55  35.76 

7  21  36i39 

7  47  7.73 

8  12  10.70 

8  36  46.64 

9  0  57.71 
9  24  46.69 
9  48  16.88 

10  11  32.01 

10  34  36.15 

10  55  31.91 

11  18  27.17 

11  41  24.65 

12  4  29.11 

12  27  45.30 

12  51  17.95 

13  15  11.69 

13  39  30.96 

14  4  19.84 

14  29  41.99 

14  55  40.33 

15  22  16.91 

15  49  32.79 

16  17  27.63 

16  45  59.74 

17  15  6.03 

17  44  41.99 

18  14  42.11 

18  45  0.10 

19  15  29.48 

19  46  4.09 

20  16  38.43 

20  47  8.32 

21  17  30.86 

21  47  44.58 

22  17  49.32 

22  47  46.12 

23  17  36.72 
23  49  42.65 


Logarithm 
Yariatton  of 

Sidereal 
Time 

of 

8eml. 

diameter 

passing 

the 
Meridian. 

68*.83 

Moon's 
Right  Ascen- 
sion for 
1  hour  of 

2.15942 

2.15887 

68.81 

2.15815 

68.77 

2.15706 

68.70 

2.15534 

68.67 

2.15281 

68.36 

2.14931 

68.08 

2.14482 

67.71 

2.13931 

67.25 

2.13290 

66.73 

2.12571 

66.13 

2.11793 

65.48 

2.10985 

64.83 

2.10164 

64.16 

2.09360 

63^1 

2.08593 

62.90 

2.07886 

62.35 

2.07265 

61.87 

2.06741 

61.47 

2.06341 

61.16 

2.06066 

60.95 

2.05930 

60.85 

2.05937 

60.85 

2.06092 

60.97 

2.06397 

6150 

2.06845 

61.55 

2.07427 

62.00 

2.08146 

62.55 

2.08976 

63.20 

2.09906 

63.94 

2.10897 

64.73 

2.11939 

65.56 

2.13001 

66.42 

2.14044 

67.27 

2.15033 

68.09 

2.15936 

68.84 

2.16726 

69.49 

2.17380 

70.04 

2.17880 

70.46 

2.18216 

70.72 

2.18401 

70£5 

2.18446 

70.85 

218384 

70.76 

2.18233 

70.61 

2.18036 

70.42 

2.17817 

70.19 

2.17615 

70.00 

2.17441 

69.84 

2.17319 

69.74 

2.17251 

69.68 

DeeUnatkm. 


-1-12  11  40.3 
H-14  5  49.5 
H-15  45  18.5 
+17  9  4.1 
+18  16  226 

+19  6  48.4 
+19  40  14.7 
+19  56  50.5 
+19  56  59.7 
+19  41  19J) 

+19  10  35.8 
+18  25  46.4 
+17  27  53.1 
+16  18  3.0 
+14  57  26.7 

+13  27  15.4 
+11  48  39.9 
+10  2  53.1 
+  8  11  6.1 
+  6  14  28.9 

+  4  14  11.3 
+  2  11  22.0 
+  0    7    9.9 

—  1  67  16.6 

—  4    0  48.5 


-14  55  2.9 
-16  17  27.2 
-17  28  30.3 
-18  26  43.4 
-19  10  39.4 

-19  38  55.7 
-19  50  16.8 
-19  43  40.5 
-19  18  20.5 
-18  33  62.6 

-17  30  18.1 
-16  8  5.7 
-14  28  14.3 
-12  32  12.2 
-10  21  55.9 

-  7  59  47.0 

-  6  28  28.7 

-  2  50  59.9 

-  0  10  28.8 
h  2  29  5li3 


Logarithm, 
"^^u^tionof 

Moon*s 
Declination 

for 
1  hour  of 
Longitude. 


•  6    2  15.3 

—2.77822 

.8    0  25.4 

—2.76388 

.  9  64    6.1 

-2.74421 

-11  41  58.0 

—2.71825 

•13  22  44.8 

—2.68467 

—2.64147 
—2,56524 
—2.51108 
-2.40909 
—2.25912 

—2.00000 
—1.10721 
+1.89982 
+2^24130 
+2.43201 

+2.56241 
+2.65016 
+2.73336 
+2.79C64 
+2.63455 

+2.86682 
+2.88902 
+2-90179 
+2.90569 
+2.90075 


+2.78197 
+2.72843 
+2.66172 
+2.57761  i 
+2.46909 

+2.32160 
+2.09621 
+1.61700 
—1.50550 
— 2.C6707 


—2.27807 
—2.41111 
-2.50556 
—2.57657 
—2.63144 

—2.67486 
—2.70927 
—2.73632 
—2.75740 
—2.77327 

—2.78440 
—2.79134 
—2.79421 
-2.70302 
—2.78774 


r 
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WASHINGTON  MERIDIAN. 


Solar 


Sept.  16 
16 
17 
17 
18 

18 

.19 
19 

20 
20 

21 
21 
22 
22 
23 

23 
24 
24 
25 


26 
26 
27 
27 

28 


29 

29 

30 

Oct     1 

1 
2 
2 
3 
3 

4 
4 
5 
5 
6 

6 

7 
7 
8 
8 

9 

9 

10 

10 

11 


SideiMl 
Date. 

Limb 
and 

Truult. 

d 

260 

n.L. 

261 

11.  u. 

261 

n.L. 

262 

II.  u. 

262 

ILL. 

263 

II.  u. 

263 

ILL. 

264 

ILu. 

264 

ILL. 

265 

U.U. 

265 

ILL. 

266 

ILu. 

266 

ILL. 

267 

ILu. 

267 

n.L. 

268 

II.  u. 

268 

ILL. 

269 

ILu. 

269 

ILL. 

270 

n.u. 

270 

ILL. 

271 

ILu. 

271 

ILL. 

272 

ILu. 

272 

ILL. 

273 

ILu. 

273 

ILL. 

274 

ILu. 

275 

Ll. 

275 

Lu. 

276 

Ll. 

276 

Lu. 

277 

Ll. 

277 

Lu. 

278 

Ll. 

278 

Lu. 

279 

Ll. 

279 

Lu. 

280 

Ll. 

280 

Lu. 

281 

Ll. 

281 

Lu. 

282 

Ll. 

282 

Lu. 

283 

Ll. 

283 

Lu. 

284 

Ll. 

284 

Lu. 

285 

Ll. 

285 

Lu. 

Apparent 

Ught  ABoenelon 

in  Time. 


h  m  8 
0  19  27.41 

0  49  12.32 

1  18  58.51 

1  48  46.20 

2  18  34.51 

2  48  21.29 

3  18  3.40 

3  47  36.74 

4  16  56.64 

4  45  58i22 

5  14  36.73 

5  42  48.01 

6  10  28.71 

6  37  36.55 

7  4  10.33 

7  30  10.03 

7  55  36.65 

8  20  32.10 

8  44  59.11 

9  9  0.99 

9  32  41.58 

9  56  5.04 

10  19  15.81 

10  42  18.45 

11  5  17.70 

11  28  18.24 

11  51  24.81 

12  14  42.05 

12  36  10.80 

13  0  1.58 

13  24  15.48 

13  48  56.04 

14  14  6.33 

14  39  48.52 

15  6  3.97 

15  32  53.14 

16  0  15.29 
16  28  8.43 

16  56  29.54 

17  25  14.36 

17  54  18.08 

18  23  35.74 

18  53  1.99 

19  22  31.94 

19  52  1.62 

20  21  28.04 

20  50  49.56 

21  20  5.72 

21  49  17.27 

22  18  26.04 


Logarithm 
Taction  of 

Bidereal 
Time 

of 
Semi- 
diameter 
^^ 

Meridian. 

Moon's 

Bight  Aaoen- 

sionfbr 

1  hour  of 

Longitade. 

2.17237 

69.67 

2.17251 

69.70 

2.17289 

60.76 

2.17321 

69.80 

2.17313 

69.84 

2.17246 

69.82 

2.17085 

69.72 

2.16811 

69J>3 

2.16414 

69.23 

2.15893 

68.83 

2.15253 

68.32 

2.14504 

67.73 

2.13669 

67.05 

2.12772 

66.34 

2.11836 

65.59 

2.10897 

64.85 

2.09978 

64.13 

2.09114 

63.44 

2.08318 

62.81 

2.07613 

e2iJ5 

2.07026 

61.78 

2.06573 

6140 

2.06251 

61.13 

2.06074 

60.96 

2.06043 

60.90 

2.06160 

60.95 

2.06427 

61.11 

2.06333 

61.40 

2.07364 

61.81 

2.08019 

62.30 

2.08771 

62.86 

2.09611 

63.50 

2.10503 

64.20 

2.11418 

64.94 

2.12346 

65.70 

2.13245 

66.45 

2.14092 

67.16 

2.14857 

67.80 

2.15509 

68.38 

2.16041 

68.84 

2.16453 

69.20 

2.16717 

69.43 

2,16859 

69.56 

2.16885 

69.59 

2.16832 

69.53 

2.16729 

69.43 

2.16601 

69.30 

2.16471 

69.17 

2.16373 

69.05 

2.16337 

68.96 

DeeHnation. 


+  5  6  49.5 
+  7  37  23.7 
-+-  9  58  45.7 
4-12  8  25.9 
-+-14    4  18.6 

4-15  44  39.7 
4-17  8  14.5 
4-18  14  16.7 
4-19  2  23.4 
4-19  32  34.4 

4-19  45  13.4 
4-19  40  58.8 
4-19  20  43.6 
4-18  45  30.1 
4-17  66  27.2 

4-16  54  47.2 
4-15  41  43.2 
4-14  18  28.6 
4-12  46  14.8 
4-11    6  11.7 

4-  9  19  27.7 
4-  7  27  9.7 
4-  6  30  22.9 
4-  3  30  13.1 
4-  1  27  45.7 

—  0  35  51.9 

—  2  39  31.5 

—  4  42    2.1 

—  6  42  10.4 

—  8  38  40.0 

—10  30  11.0 
—12  15  21.1 
—13  52  45.7 
-15  20  58.8 
—16  38  33.7 

—17  44  4:9 
—18  36  10.5 
—19  13  34.5 
—19  35  10.6 
—19  40    3.9 

—19  27  34.0 
—18  57  16.3 
—18  9  9.7 
—17  8  31.1 
—15  40  575 

—14  2  27.2 
—12  9  21.3 
—10    3  17.4 

—  7  46  12.6 

—  5  20  20.8 


Logarithm 
Tariationof 

Moon'e 
Declination 

for 
1  hour  of 
Longitude. 


4-2.88722 
4-2.86451  ; 
4-2.83219  , 
4-2.78916 
4-2.73368 

4-2.66314 
4-2.57345 
4-2.45545 
4-2.29137 
4-2.02816 

I 
4-1.30750  I 
—1.79239 
—2.14457 
—2.32552 
— 2.443r3 

-2.52866 
—2.59295 
—2.64306 
—2.68269 
—2.71425 

-2.73918 
—2.75853 
—2.77320 
—2.78340  i 
—2.78972  ' 

—2.79183 
-2.78993 
-2.78262 
—2.77276 
—2.75679 

—2.73464 
—2.70552 
—2.66773 
—2.61878 
—2.55509 

—2.47012 
—2.35180 
—2.17173 
—1.82543 
4-1.27184 

4-2.02816 
4-2.20203 
4-2.45469 
4-2.56949 
4-2.65629 

4-2.72444 
4-2.77772 
4-2.81921 

4-2.85077 
4-2.87344 
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WASHINGTON  MERIDIAN. 

Lottrilhm 
TSJOaaat 

BMereal 

Time 

of 

LttBMtthm 
Tanktkmcr 

Mean 

ndensal 
Sftte. 

Limb 

Appaxttiit 

Moon'f 

MOOB** 

Solar 

and 

BighiAaomOoa 

MshtAaeea- 

semi- 
^Dameter 

DecUairfion. 

DMslinadatt 

Slate. 

Traiult. 

in  Time. 

■ionfor 

pa«dng 

the 
UeridlaB. 

68*98 

for 

1  hour  of 

Ihoarcf 

LoDgltade. 

Longitiiife.      ' 

Oct.   11 

d 

286 

I.L. 

h    m    ■ 
22  47  34.45 

2.16373 

-2Vii':i 

+2.88768 

12 

286 

Lu. 

23  16  45.64 

2.16483 

69.03 

—  0  12  245 

+2.893e7 

12 

287 

I.  L. 

23  46    2.76 

2.1G6r3 

69.16 

4-  2  24    8JJ 

+2^198 

13 

238 

I.  U. 

0  15  28.64 

2.16920 

69.34 

-h  4  58  28.9 

+2^156 

13 

288 

I.L. 

0  45    5.56 

2.17214 

69.58 

-h  7  27  40.3 

+2.8GW1 

14 

289 

I.  U. 

1  14  54.85 

2.17519 

69.83 

-f-  9  48  48S> 

+9.83321 

15 

289 

II.  L. 

1  47  16.52 

2.17806 

70.07 

-hll  59  10j6 

+2.79323 

15 

290 

II.  U. 

2  17  29.19 

9.18024 

70.27 

H-13  56  19J5 

+2.73C6'i 

16 

290 

II.  L. 

2  47  49.21 

2.18139 

70.48 

-M5  38  10.5 

+2.67(25 

16 

291 

II.  U. 

3  18  11.65 

2.18127 

70.41 

H-17    3    6.2 

+257978 

17 

291 

n.  L. 

3  48  30.40 

2.17958 

70.30 

+18    9  55.1 

+2.45924 

17 

292 

II.  U. 

4  18  38.42 

2.17609 

70.05 

H-18  58    4.9 

+2i»713 

18 

292 

II.  L. 

4  48  28.48 

2.17082 

>  69.66 

-4-19  27  27.6 

+2i)0000 

18 

293 

II.  U. 

5  17  53.57 

2.16388 

69.12 

+19  38  25.1 

+0i)8677 

19 

293 

ILL. 

6  46  47.75 

2.15543 

68.47 

+19  31  42.8 

— IJ88081 

19 

294 

n.u. 

6  15    6.34 

2.14582 

67.7S 

+19    8  22.5 

—2.19340 

20 

294 

ILL. 

6  42  46.04 

2.13542 

66.90 

+18  29  40.1 

—2.36116 

20 

295 

ILu. 

7    9  45.49 

2.12447 

66.86 

+17  36  57.7 

—2.4715.0 

21 

295 

ILL. 

7  36    4.65 

2.11354 

65i32 

+16  31  40.5 

—25.5096 

21 

296 

ILu. 

8    1  45.03 

8.10298 

64.41 

+15  15  12.8 

-9J61G66 

22 

296 

n.  L. 

8  26  49.26 

2.09300 

0364 

+13  48  56.3 

—2.65686 

22 

297 

ILu. 

8  51  20.89 

2.08393 

62.96 

+12  14    8.8 

—269294 

23 

297 

ILL. 

9  15  24.11 

2.07617 

62.36 

+10  32    3.4 

— 2.721C6 

23 

298 

ILu. 

9  39    3.81 

2.07019 

61.86 

+  8  43  48^ 

—2.74414 

24 

298 

ILL. 

10    2  25.16 

2.06498 

61.47 

+  6  50  29i^ 

—2.76163 

24 

299 

n.u. 

10  25  33.47 

2.06175 

61.20 

+  4  53  10.0 

—2.77452  ! 

25 

299 

ILL. 

10  48  34i21 

2.06028 

61.06 

+  2  52  51.1 

-2.r8340 

25 

300 

ILu. 

11  11  32.91 

2.06058 

61.04 

+  0  50  33.7 

—2.78859 

26 

300 

ILL. 

11  34  35.03 

2.06258 

61.14 

—  1  12  39.5 

-2.79000 

26 

301 

ILu. 

11  57  46.01 

2.0661O 

61.37 

—  3  15  42.7 

-2.78738 

27 

302 

n.L. 

12  21  11.03 

2.07122 

61.70 

—  5  17  276 

— 2.78a53 

27 

302 

ILu. 

12  44  55.03 

2.07784 

69.15 

—  7  16  42.1 

—2.76908 

28 

•  303 

ILL. 

13    9    2.53 

2.08558 

62.70 

—  9  12    8.2 

—2.75220 

28 

303 

ILu. 

13  33  37.63 

2.09423 

63.32 

-11    2  21.7 

-2.72900 

29 

304 

ILL. 

13  58  43.84 

2.10370 

64.02 

—19  45  55.9 

— 2.69T93 

29 

304 

Lu. 

14  22  14.13 

2.11354 

64.76 

—14  21  19.3 

-255696 

30 

305 

Ll. 

14  48  27.52 

2.12330 

65.53 

—15  46  56.8 

—2.60336 

31 

305 

Lu. 

15  15  16.36 

2.13261 

66.98 

—17    1  15.7 

-253824 

31 

306 

Ll. 

15  42  39.61 

2.14132 

67.01 

—18    2  43.0 

—2.43584 

Nor.    1 

306 

Lu. 

16  10  34.82 

2.14916 

67.66 

—18  49  54.7 

-929710 

1 

307 

Ll. 

16  38  58.09 

2.15564 

68.22 

—19  21  36i2 

—8.07188 

2 

307 

Lu. 

17    7  44.31 

2.16062 

68.66 

—19  36  46.1 

—152504 

2 

308 

Ll. 

17  36  47.40 

2.16391 

68.97 

—19  34  41.4 

+1.73878 

3 

308 

Lu. 

.18    6    0.87 

2.16554 

69.16 

—19  14  59.1 

+8.15503 

3 

309 

Ll. 

.    18  35  18.44 

8.16572 

69.20 

—18  37  36.4 

+8.36305 

4 

309 

Lu. 

19    4  34.15 

9.16456 

69.14 

—17  42  545 

+8.49962 

4 

310 

Ll. 

19  33  43.14 

2.16236 

68.98 

—16  31  33.3 

+259«)0  , 

5 

310 

Lu. 

20    2  41.90 

2.15042 

68.77 

—15    4  315 

+aj67431 

5 

311 

Ll. 

20  31  28.46 

2.15622 

68.59 

—13  23    5.4 

+8.73312 

6 

311 

Lu. 

21    0    2.50 

2.15314 

esjn 

—11  28  44.4 

+8.77909 

! 

r 
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WASHINGTON  MERIDIAN. 

Tmrlftllon  of 

SIdenal 
Time 

of 
Seml- 

Logarithm 
Tariation  of 

Umn 

D«t6. 

Umb 

AppWMt 

MOOD'8 

Moon'fl 

Solar 

and 

Blgh*AM«Mi<tt 

KghtABtMir 

dlAmefeer 

Deelination 

Sate. 

Txandt 

inXtaM. 

non  for 

Meridian. 

68*06 

for 

1  hoar  of 

1  hour  of 

Longltado. 

Longitude. 

Nov.    6 

d 

312 

I.L. 

h    m    ■ 
21  28  25.11 

2.15057 

-  9^23'  ld'.0 

+2.814a5 

7 

312 

Lit. 

21  56  38.73 

2.14860 

67.88 

—  7    8  14.2 

+2.841H6 

7 

313 

I.  L. 

22  24  46.85 

2.14780 

67.79 

—  4  45  57.7 

+2.861C6 

8 

313 

I.u. 

22  52  53.67 

2.14811 

67.78 

—  2  18  29.8 

+2.87286 

8 

314 

I.L. 

23  21    3.70 

8.14965 

67.88 

-H  0  11  51.8 

+2.87795 

9 

314 

I.U. 

23  49  21.78 

2.15235 

68.07 

+  2  42  435 

+2.87587 

9 

315 

I.  L. 

0  17  52.30 

2.15609 

68.35 

H-  5  11  35.1 

+2.86629 

10 

316 

I.tr. 

0  46  38.99 

2.16056 

68.67 

+  7  35  52.0 

+2.84862 

10 

316 

I.L. 

1  15  44.61 

8.16554 

69.05 

-f-  9  52  59.4 

+2.82178  1 

11 

317 

I.r. 

1  45  10.51 

8.17058 

69.44 

-f-12    0  25.1 

+2.78455, ; 

11 

317 

I.L. 

2  14  56.32 

2.17516 

69.80 

+13  55  44.1 

+2.73448 

12 

318 

I.u. 

2  44  59.60 

2.17883 

70.10 

+15  36  47.0 

+2.66857 

12 

318 

I.L. 

3  15  15.85 

2.18116 

70.31 

+17    1  41.0 

+3.58149  : 

13 

319 

11.  U. 

S  47  59.54 

2.18181 

70.37 

+18    9    0.2 

+2.46359 

14 

819 

11.  L. 

4  18  21.30 

8.18050 

70.37 

+18  57  47.9 

+2.29403 

14 

320 

ir.xT. 

4  48  33.14 

2.17696 

70.01 

+19  27  39.5 

+2.00860 

15 

320 

ILL. 

5  18  26.10 

8.17129 

69.57 

+19  38  41.1 

+0.94448 

15 

321 

II.  r. 

5  47  52.05 

2.16370 

68.99 

+19  31  28.5 

—1.90309  1 

16 

321 

II.  L. 

6  16  44.29 

2.15448 

6857 

+19    7    0.3 

—251325 

16 

322 

n.u. 

6  44  57.62 

8.14401 

67.46 

+18  26  33.1 

—2.37967 

17 

322 

n.L. 

7  12  28.90 

2.13268 

6659 

+17  31  36.4 

—2.48911 

17 

323 

II.  r. 

7  39  16.95 

2.12100 

6571 

+16  23  44.4 

—8.56703 

18 

323 

II.  L. 

8    5  22.38 

2.10948 

64.83 

+15    4  31.4 

—2.62511 

18 

324 

II.  u. 

8  30  47.54 

2.09644 

64.02 

+13  35  30.2 

— 2J6604I 

19 

324 

n.L. 

8  55  35.78 

8.08824 

63.27 

+11  58    7.9 

—2.70364  , 

j 

19 

325 

n.u. 

9  19  51.36 

2.07929 

62.60 

+10  13  45.3 

-2.73022 

20 

325 

II.  L. 

9  43  39.44 

2.07181 

62.05 

+  8  23  37.2 

-2.75059 

20 

326 

n.u. 

10    7    5.70 

2.06595 

61.62 

+  6  28  52.3 

-2.76597 

21 

326 

n.L. 

10  30  15.90 

2.06194 

61.31 

+  4  30  355 

—2.77706 

21 

327 

II.  u. 

10  53  16.21 

8.05987 

61.14 

+  2  29  46.4 

-2.78433 

22 

327 

n.L. 

11  16  12.83 

8.05971 

61.11 

+  0  27  25.4 

—2.78810 

22 

328 

II.  u. 

11  39  11.95 

8.06153 

61.23 

—  1  35  29.6 

—2.78838 

23 

329 

II.  L. 

.      12    2  19.72 

2.06524 

61.45 

—  3  37  58.2 

-2.78490 

23 

329 

II.  u. 

12  25  42.19 

2.07070 

61.82 

—  6  38  56.9 

—2.77764 

24 

330 

II.  L. 

12  49  25.17 

8.07780 

68.31 

—  7  37  17.7 

—2.76574 

1 

24 

330 

II.  U. 

13  13  34.07 

8.08636 

62.90 

—  9  31  47.1 

—3.74873 

25 

331 

ILL. 

13  38  13.89 

8.09614 

63.60 

—11  21    4.3 

—2.72518 

25 

331 

n.u. 

14    3  28.85 

2.10684 

64.37 

—13    3  42.6 

—2.69373 

26 

332 

ILL. 

14  29  22.28 

2.11790 

65.30 

—14  38    7.6 

-2^55205 

26 

332 

ILu. 

14  55  56.19 

2.12908 

66.04 

—16    2  40.3 

—3.59693  , 

27 

333 

n.L. 

15  23  11.19 

2.13991 

66.89 

-17  15  395 

—2.52297 

27 

333 

ILu. 

15  51    6.09 

8.14993 

67.68 

—18  15  23.9 

^    — 2.4ir63 

28 

334 

ILL. 

16  19  37.86 

2.15869 

68.39 

—19    0  18.2 

—256741 

29 

334 

Lu. 

16  46  23.54 

8.16575 

68.98 

—19  28  58.3 

— 2.0C689 

29 

335 

Ll. 

17  15  51.57 

8.17099 

69.44 

—19  40  15.7 

-1.10721 

30 

335 

I.u. 

17  45  37.30 

8.17423 

69.72 

—19  33  255 

+li)0309  ' 

30 

336 

Ll. 

18  15  32.22 

2.17531 

69.83 

—19    8    65 

+253754 

Dec.    1 

336 

Lu. 

18  45  27.79 

2.17438 

69.80 

—18  24  36.0 

+2.42062 

1 

337 

Ll. 

19  15  16.34 

2.17173 

69.61 

—17  22  50.4 

+2J>4419 

2 

; 

337 

Lu. 

19  44  51.49 

8.16779 

69.33 

—16    4  475 

+2.63428 

1 
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WASfflNGTON  MERIDIAN. 

Logarithm 
Yariation  of 

8ider«al 
Time 

nf 

Logarithm     1 
,    Yariation  of 

MOUK 

Limb 

Appwnt 

Moon'fl 

OI 

8emi- 

Moon'f       1 

Solar 
I>ftto. 

Sftte. 

and 
TzauBlt. 

Bight  Aaoeudon 

Bight  Afloen- 
Bion  for 
1  hour  of 

diameter 

Meridlaa. 

68.95 

Deolinatioii. 

Declinadon    1 

for 
1  boor  of      1 

Longitude. 

Longitade. 

1 

Dec.    2 

d 
338 

I.L. 

h    m    fl 
20  14    870 

2.16289 

-14°3l'ld'.6 

1 
+2.7(i243 

3 

338 

I.U. 

20  43    5.39 

2.15758 

68.55 

—12  43  48.6 

+2.75442 

3 

339 

I.L. 

21  11  41.04 

2.15238 

68.15 

-10  44  32.7 

+2.7i;442 

4 

339 

I.U. 

21  39  56.83 

2.14761 

67.79 

—  8  35  21.7 

+2.b2426 

4 

340 

I.L. 

22    7  55.65 

2.14376 

67.49 

—  6  18  21.2 

+2iJ4578 

5 

340 

Lu. 

22  35  41.43 

2.14101 

67.27 

—  3  55  38.7 

+2.85992 

5 

341 

I.L. 

23    3  19.10 

2.13966 

67.16 

—  1  29  22.7 

+2.86723 

6 

341 

I.  U. 

23  30  53.96 

2.13075 

67.15 

-f-  0  58  15.9 

+2.868C6 

6 

342 

I.L. 

23  58  31.55 

2.14123 

67.26 

+  3  25    6.4 

+2.86249  1 

7 

343 

I.U. 

0  26  17i22 

2.14407 

67.47 

+  5  48  57.7 

+2.85009 

7 

343 

Ll. 

0  54  15.78 

2.14805 

67.76 

-f.  8    7  37.8 

+2.83040 

8 

344 

I.  U. 

1  22  31.18 

2.15281 

68.10 

H-10  18  55.8 

+2.80243 

8 

344 

I.L. 

1  51    6.06 

2.15797 

68.50 

+12  20  43.1 

+2.76470  , 

9 

345 

Lu. 

2  20    1.67 

2.16313 

68.90 

H-14  10  55.4 

+2.71500 

9 

345 

I.L. 

2  49  17.32 

2.16776 

69i23 

H-15  47  38.1 

+2.65021 

10 

346 

I.U. 

3  18  50.30 

2.17146 

69.48 

-f-17    9    8.8 

+2J56467 

10 

346 

I.L. 

3  48  35.89 

2.17374 

69.67 

H-18  14    3.1 

+2.44871  1 

11 

347 

I.U. 

4  18  27.72 

2.17423 

69.73 

+19    1  19.1 

+2.28126 

11 

347 

I.L. 

4  48  18.03 

2.17272 

69.60 

+19  30  20.9 

+1.99607 

12 

348 

Lu. 

5  17  58.35 

2.16911 

69.30 

+19  41    0.7 

+0.88649  1 

13 

348 

n.L. 

5  49  37.85 

2.16343 

6884 

+19  33  385 

—1.90795 

13 

349 

ILu. 

6  18  32.26 

2.15588 

68.24 

+19    8  59.0 

-2iil696  ' 

14 

349 

ILL. 

6  46  53.78 

2.14681 

67.53 

+18  28    9J2 

-2.38435 

14 

350 

ILu. 

7  14  37.80 

2.13653 

66.74 

+17  32  31.0 

—2.49499 

15 

350 

n.  L. 

7  41  41.59 

2.12561 

65.90 

+16  23  36.7 

—257403 

15 

351 

n.  u. 

8    8    4.32 

2.11438 

65.06 

+15    3    3.1 

-2.63266' 

16 

351 

ILL. 

8  33  46.83 

2.10332 

64.24 

+13  32  27.3 

— 2.677C6 

16 

352 

ILu. 

8  58  51.52 

2.09286 

63.48 

+11  53  23.3 

-2.71096 

17 

352 

ILL. 

9  23  2L92 

2.08343 

62.80 

+10    7  19.3 

—2.73679 

17 

353 

ILu. 

9  47  22.44 

2.07518 

esiasi 

+  8  15  38.2 

-2.75610 

18 

353 

ILL. 

10  10  58.25 

2.06845 

61.74 

+  6  19  35.6 

—2.77019 

18 

354 

ILu. 

10  34  14.94 

2.06348 

61.40 

+  4  20  21.3 

—2.77988 

19 

354 

ILL. 

10  57  18.45 

2.06040 

61.18 

+  2  19    0.2 

—2.781561 

19 

355 

ILu. 

11  20  14.96 

2.05915 

61.11 

+  0  16  32.8 

—2.78774 

20 

355 

ILL. 

11  43  10.77 

2.05998 

61.17 

—  1  46    1.9 

—2.78647 

20 

356 

ILu. 

12    6  12.26 

2.06281 

61.37 

—  3  47  46.0 

—2.78168 

21 

357 

ILL. 

12  29  25.77 

2.06759 

61.70 

—  5  47  39.8 

—2.77320 

21 

357 

ILu. 

12  52  57.56 

2.07419 

62.16 

—  7  44  41.1 

—2.76042 

22 

358 

ILL. 

13  16  53.70 

2.08246 

62.76 

—  9  37  42.8 

—2.74280 

22 

358 

ILu. 

13  41  19.89 

2.09219 

63.46 

—11  25  32.1 

-2.71933 

23 

359 

ILL. 

14    6  2L31 

2.10305 

64.25 

—13    6  49.0 

— 2j68806 

23 

359 

ILu. 

14  32    2.35 

2.11478 

65.11 

—14  40    6.0 

—2.64719 

24 

360 

ILL. 

14  58  26.39 

2.12688 

66.03 

—16    3  48.5 

—2.59306  1 

24 

360 

ILu. 

15  25  35.34 

2.13903 

66.95 

—17  16  16.2 

-2.52009 

25 

361 

U.L. 

15  53  29.45 

2.15051 

67.85 

—18  15  45.7 

—2.41863 

25 

361 

ILu. 

16  22    6.89 

2.16104 

68.68 

—19    0  35J> 

—256647 

26 

362 

ILL. 

16  51  23.77 

2.17011 

69.41 

— IJf  29  10.4 

—1.99957 

26 

362 

ILu. 

17  21  14.00 

2.17728 

69.99 

—19  40    8.8 

-0.95424 

27 

363 

ILL. 

17  51  29.71 

2.18224 

70.39 

—19  32  29.6 

+li)3399 

i      ^ 

1 

363 

n.  u. 

18  22    1.69 

2.18492 

70.61 

—19    5  38.7 

+2ja6126 

r 
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Solar 


Dec.  28 
29 
29 
30 
30 

31 
31 


Sidmal 

Uaxb 

and 

Tniult. 

d 

364 

I.L. 

364 

I.U. 

365 

I.L, 

365 

I.U. 

366 

I.  L. 

366 

I.U. 

367 

I.L. 

Appuvnt 
Bight  Amwdt 
in  Tim*. 


h    m     i 

18  50  18.93 

19  20  55.01 

19  51  20.29 

20  21  28.26 

20  51  14.50 

21  20  36.73 
21  49  34.94 


Logarithm 
Yanationof 

Moon'i 

Bight  ABocn- 

■ion  for 

1  hour  of 

Longitada. 


2.18531 
2.18361 
2.18010 
2.17522 
2.16963 

2.16352 
2.15767 


Bidarwl 
Time 

of 

8emi- 

diameter 

peasing 

the 
Meridian. 


70.66 
70.52 
70.24 
69.86 
69.42 

68.96 
68.49 


DecUnatloii. 


-18^9' 3d!7 
-17  14  41.8 
-15  52  8.4 
-14  13  24.1 
-12  20  24.4 

-10  15  20.0 
-8    0  35.7 


Logarithm 
Yaiiation  of 

Moon's 
Declination 

for 
1  hoar  of 
Longitude. 


+2.44404 
+  2.56761 
+265763 
+2.72526 
+2.77605 

+2.81398 
+2.84123 
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Sidaraal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

J?^^ 

Date. 

B.A.ofStar. 

R.A.  ofStar. 

lUA.ofSlar. 

B. A.  of  Star. 

ILA.  OfStar. 

B.A.  OfStar. 

Change. 

35  Pisciom. 

d  Piscium. 

44  Pisciam. 

13CetL 

d  Piscium. 

20  Ceti. 

O"  7- 

0^  13m 

Q^  18- 

0^  28- 

O**  41- 

0^  46- 

d 

■ 

■ 

■ 

■ 

■ 

■ 

14 

59.21 

36.93 

26.63 

15.49 

3858 

4.37 

— jMI 

41 

58.96 

3667 

2636 

1552 

3858 

4.07 

-.006 

124 

59.47 

37.14 

96.78 

15.56 

38.54 

4.28 

4-.ai8 

151 

60.16 

37.83 

27.46 

1622 

39.17 

4.90 

.028 

178 

60.99 

38.65 

28.27 

17.03 

39.98 

5.69 

.030  ; 

206 

61.82 

39.48 

29.10 

17.86 

40-83 

653 

.027' 

233 

62.44 

40.11 

29.74 

18.53 

4151 

7.22 

ifiO, 

261 

6282 

40.50 

30.13 

18.95 

41<)7 

7.68 

.010 

288 

62.90 

40.60 

30.25 

19.08 

42a5 

7.87 

4-.001 

316 

6276 

40.48 

30.13 

18.99 

42.10 

7.82 

—.007 

343 

62.50 

40i22 

29.88 

18.75 

41.89 

7.61 

—.011 

Dec 

=  ■+-  8o  4' 

+  70  26' 

+ 1°  11' 

—  40  21' 

+  6°  51' 

—  JO  53/ 

Mag 

6 

6.5 

6 

6.5 

4.5 

5.6 

•  Pisciam. 

«  Piscinm. 

5»  Piscium. 

40CetL 

/A  Piscium- 

fj  Pisciam. 

0^  55« 

lb  1- 

P  6- 

1"  10- 

1"  2^ 

1"  24- 

15 

5448 

22*88 

38*81 

2*15 

4*76 

13*89 

—.012 ; 

42 

54.16 

22.55 

38.48 

1.82 

4.42 

13.53 

.011 

70 

53.96 

22.33 

38.25 

1.58 

4.15 

ia25 

—.002 

152 

54.96 

2328 

39.18 

2.45 

4.96 

14.08 

4-.026 

179 

55.76 

24.07 

39.97 

3.23 

5.73 

14.87 

.030 

207 

56.61 

24.92 

40.82 

4.08 

659 

15.75 

jm 

234 

57.30 

25.62 

41.53 

4.79 

7.32 

16.50 

.023. 

261 

57.77 

26.10 

42.03 

5.29 

7.85 

17.04 

.015 

289 

57.99 

26.33 

4228 

5.54 

8.14 

17.36 

4-.006 

316 

57.98 

26.33 

42.29 

5.56 

8.20 

17.42 

—.003 

344 

57.79 

26.15 

42.12 

5.38 

8.06 

17.28 

—.008 

Dec. 

«  +  70  10' 

+  40  56' 

+  6°  51' 

—  2059' 

4-5026' 

4-  140  39' 

Mag 

.«          4 

6.5 

5.4 

6 

5 

4.3 

71  Pisciam. 

V  Piscium. 

0  Piscium. 

I  Arietis. 

|»Ceti. 

6  ArieUs. 

1"  29- 

^  34- 

P  38- 

I''  49- 

2»'  5- 

2^  10- 

15 

54.75 

22.54 

14*15 

57.03 

49*04 

35je2 

—.013  j 

43 

54.38 

2218 

13.78 

5664 

48.65 

3520 

.013 

70 

54.10 

21.90 

13.49 

5631 

48.32 

34.84 

-.005 

153 

54.90 

22.64 
23.40 

•     14.22 

5699 

48.84 

35.36 

4-.022 

180 

55.68 

14  9^ 

57.76 

49.56 

36.12 

.030 

207 

56.52 

24.22 

15.81 

58.62 

50.43 

3698 

.030 

235 

5729 

24.99 

16.59 

59.43 

51.19 

37.82 

.025  1 

262 

57.83 

25.53 

1715 

60.03 

51.80 

38.47 

.019  ! 

290 

58.14 

25.85 

17.48 

60.41 

52.20 

38.92 

MO 

317 

58.22 

25.93 

17.57 

60.55 

52.37 

39.11 

4-.001  \ 

345 

58.09 

25.80 

17.46 

60.46 

52.32 

39.08 

—.005 

Dec. 

=  4- 11°  27' 

+  40  48' 

+  80  28' 

+  170  9' 

4-  80  12' 

4-  190  16' 

Ma^ 

.=         6 

5.4 

4 

6 

4.5 

6.5 

S«  Ccti. 

38  Ariotis. 

n  Arietis. 

^»  Arietis. 

t  Arietis. 

53  Arietis. 

2^  20- 

2"  37- 

2^  41- 

2"  48- 

2^  51- 

2"  59- 

16 

57*36 

34*84 

44*12 

47*22 

28*24 

48*16 

—.012 

44 

56.96 

34.44 

43.70 

46.80 

27.81 

47.74 

.015  , 

71 

56.61 

34.06 

43.30 

46.39 

27.39 

47.31 

-.009 

154 

57.04 

34.39 

43.62 

46.66 

27.64 

47.50 

4-.018 

181 

57.76 

35.08 

44.32 

47.35 

28.34 

48.17 

.028  ' 

208 

58.57 

35.90 

45.16 

48.19 

29.19 

48.99 

.031 

236 

59.38 

36.73 

46.00 

49.05 

30.06 

49.85 

.028 ; 

263 

60.01 

37.40 

4669 

49.75 

30.78 

50.57 

.022  . 

291 

60.45 

37.89 

47.20 

50.28 

31.33 

51.13 

.014  ! 

318 

60.65 

38.14 

47.48 

50.58 

31.64 

51.46 

-hMS  1 

345 

60.64 

38.17 

47.52 

50.64 

31.71 

51i>5 

—.002  1 

Dec. 

=  -t-  70  51' 

-h  11°  52' 

+  16°  54' 

+  170  29' 

4-20048' 

4-  170  21' 

Mag 

=       .4 

5 

6.5 

6 

4.5 

6 

1 
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If-- — 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

'  Name  and 

DiuH 

iDal*. 

B.A.  of  Star. 

R.  A.  of  Star. 

R.A.  of  Star. 
T*  Arietis. 

]t.A.  of  Star. 

R.A.ofStar. 

m«A.<»f8tar. 

Change. 

r 

aArietis. 

,  C  Arietig. 

9  Tauri. 

17  Tauri. 

17  Tauri. 

3^  3- 

3t  7- 

3\13- 

''3\  2^ 

3»''36- 

^3^39-     ' 

d 

• 

1 

h 

■  ' 

■' 

a 

17 

53^ 

7J^ 

2458 

60.39 

50.28 

26.37 

—.011 

45 

52.81 

6.80 

2416 

59.d6 

49.^ 

«5.94 

.016 

72 

•52.38 

6.36 

^.72 

5950 

♦49.38 

2546 

.014 

99 

52:11 

6.09 

23.43 

59.18 

•49.05 

25.13 

-.005 

182 

5325 

7J21 

.24.50 

•60.15 

'49^.97 

26.02 

+.025 

'209 

•64,08 

8.04 

25'.33 

60.97 

'50.78 

'26.84 

.030 

236 

54.92 

8.$9 

26.18 

61.^3 

61.65 

27.70 

.030 

264 

55.68 

965 

26.96 

62.64 

52.48 

?28.63 

.025 

291 

56.23 

10.22 

27.54 

63.27 

53.12 

29.18 

.018 

319 

5659 

'10.58 

27.1)2 

63.70 

53.58 

•29.65 

.011 

346 

.5668 

.10.69 

28.04 

63.87 

63.77 

29.85 

+.001 

Dec. 

^  -^I9^}3f  +200  32* 

+  20O39' 

+  220  46' 

+  230  41' 

+  ^0  4if 

Mag 

.=         45              45 

5 

6 

'4  ■ 

3 

A?  Tauri. 

01*  Tauri. 

^  TaurT; 

y»  Tauri. 

'9  Tauri:* 

a  Tauri. 

■       -  • 

'  >  56- 

i\^ 

'4''  15- 

"4»'*18- 

• 

"4^28-    ^ 

18 

.41.64 

.  19.96 

7,77 

12*55 

42^83 

9*36 

—.009 

46 

.41JM 

1956 

7.39 

12.16 

'42:46 

9.01 

.016 

73 

.  40,75 

19.68 

6.92 

11.66 

'41.97 

8.53 

.016 

100 

;  40,40 

18.70 

.654 

11.27 

41'.58 

8.14 

—.008 

182 

•4119 

19.39 

7.17 

11.90 

42.18 

«  8.66 

+.022 

210 

.41.97 

20,15 

7.91 

12.66 

•42.91 

9.38 

•     .029 

237 

42.82 

'.20:98 

8.73 

1351 

J  43.74 

10.18 

.031 

265 

'43.65 

2182 

9.55 

14.36 

44.57 

11.01 

.028 

292 

44.33 

22.51 

'10.24 

15.08 

45J28 

11.72 

.022 

320 

•44.83 

,2ao4 

10.^ 

15.64 

413.83 

12.28 

.015 

347 

:  45.06 

,23.31 

11,05 

15.94 

46.13 

12.59 

+.004 

Dec. 

«'-t-21o42' 

■+-2p<'i4' 

+  17°  13' 

+  220  30' 

+  18^  53' 

+  I60  14' 

Mag 

. «         5.4^ 

6.5 

4 

^5.4 

4.3 

1 

■   — 

T  Tauri." 

.  t  Tauri.' 

t  Anri^«7  ~ 

~c  Tauri." 

11  Orionis. 

n  Tauri. 

.4"  34- 

'  •^^\*^ 

^4"  48- 

4»'  54- 

"'4^56^ 

"  5"  11- 

19 

.7.41 
.  7.05 

.27"48 

11.03 

60*59 

50*24 

8!96 

—.007 

46 

'27.14 

10.65 

60.26 

•49.92 

8.66 

.016 

74 

6.53 

26.i53 

10.07 

59.75 

49.43 

8.14 

.018 

101 

6.12 

'2653 

9.60 

59.31 

-  49.01 

7.69 

—.011 

183 

6.64 

^2666 

■10:04 

59.67 

49.33 

7.94 

+.020 

211 

'  7.41 

27.38 

10,85 

60:39 

'50.02 

8.62 

.028 

238 

8.24 

28.19 

11.75 

61.21 

•50.80 

9.42 

.031 

265 

,   9.08 

29.00 

12.67 

•62.04 

'51.60 

10.26 

.030 

293 

dJB2 

.20.77 

13.54 

62.83 

52.37 

11'.08 

.026 

320 

10.42 

'30.35 

14.21 

6346 

52.97 

11.74 

.019 

348 

•10.78 

;  30.72 

.  14.64 

63.87 

53,37 

12.20 

+.008 

Dec. 

«-e  22^40* 

4-  180. '36' 

+  32057' 

+  21°  24' 

+  150  13' 

+  bl<^'57' 

Mag 

.-'       4.5^ 

5.6 

3 

'•5 

^5 

6 

jJTaurL 

0  Tauri. 

C  Tauri.  ■ 

:f29  Tauri. 

136  Tauri. 

1  Geminornm. 

5^"i7- 

.V;    1^ 

,  5^  29- 

&^  3&- 

"5»'  44- 
if    • 

5''  55- 

20 

44.43 

30*61 

.33.64 

58*82 

49.52 

53.92 

-.005 

47 

44.09 

'  30;31 

^33.36 

58.56 

49.23 

•53.68 

.015 

74 

4359 

'2ft82 

'32.87 

58.10 

48.75 

'53.20 

.018 

102 

'  4a09 

*  29.34 

32.39 

'  57.62 

4823 

'52.70 

.013 

129 

'  42,82 

'29.09 

'32.12 

57.34 

47.91 

52,37 

—.005 

211 

'  4402 

*  30.21 

•33.16 

'5827 

'•48.89 

53.23 

+.026 

.239 

'  4488 

31.03 

i  33.96 

'  59.04 

«  49.71 

.54.01 

.030 

366 

45,76 

•31.86 

•34.79 

'59.83 

'60.57 

'54.84 

.031 

.  294 

4663 

'  32.69 

35.62 

•60.65 

'6146 

55.70 

.029 

321 

47.34 

33.36 

•  3631 

•61.*33 

52.22 

•5646 

.023 

349 

.47.85 

33.83 

36.81 

.  61.64 

5279 

'  57.03 

+.012 

Dec. 

=  -h.28oj»',-t-21o>9' 

4-21°    3' 

+  15046' 

+  ^0  '34/ 

+  230  16' 

1        Mag 

•=^     .  2  •     ,        6 

3  ^ 

•    6'' 

6^ 

■  ■  5- 
— I 

41 
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Sidenal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Dally 

Bate. 

R.A.ofSt»r. 

R.A.  of  Star. 

R.A.  ofStar. 

R.A.  OfStar. 

R.  A.  OfStar. 

R.A.  OfStar. 

Changi.  i 

17  Geminoram. 

X  Aarige. 

H  Geminoram. 

V  Geminoram. 

49  AarigflB. 

t  Geminoram. 

1 

6^  6- 

6^6- 

6^  14- 

6^  20- 

6^  2&» 

&  35- 

d 

■ 

8 

fl 

8 

8 

8 

21 

42.61 

45.58 

46.62 

55.86 

40.78 

36.64 

—.001  ' 

48 

42.38 

45.33 

4641 

55.67 

4058 

36.47 

.013 

75 

41.91 

44.83 

45.95 

5522 

40.11 

36.03 

.018 

103 

41.41 

44.30 

45.45 

54.72 

39.58 

3551 

.016, 

130 

41.07 

43.94 

45.10 

54.37 

39.20 

35.12 

-.008 

212 

41.88 

44.79 

45.85 

55.06 

39.88 

35.73 

+.023  1 

240 

42.64 

45.59 

46.59 

55.78 

4063 

36.44 

.029 

267 

43.46 

46.46 

47.41 

56.57 

41.48 

37i36 

.031 

294 

44.29 

47.34 

48.25 

57.41 

42.36 

38.12 

.031 

322 

45.09 

48.19 

49.06 

58iJl 

4323 

38.99 

.027 

349 

45.66 

48.80 

49.65 

58.81 

43.88 

39.64 

+.016 

Dec.  «  +  22°  33' 

+  29033' 

+22035' 

+  200  18' 

+  280  8' 

+  250  16' 

Mag.==         4 

5.4 

3 

5.4 

65 

3.4 

u  Geminoram. 

C  Geminoram. 

T  Geminoram. 

d  Geminoram. 

(  Geminoram. 

a*  Geminor. 

&  54- 

6^  56- 

7^  2- 

7^  12- 

Tfk  IT*. 

7*25- 

22 

1015 

5.18 

31.74 

2!68 

1953 

58*24 

+.004 

49 

10.01 

5.05 

31.62 

2.59 

19.44 

58.17 

—.010 

76 

9.59 

4.64 

31.18 

2.19 

19.04 

57.76 

.017 

104 

9.07 

4.14 

30.63 

1.69 

1851 

57i22 

.017 

131 

8.68 

3.75 

30.20 

1.28 

18.06 

56.75 

.011 

158 

8.54 

3.62 

30.04 

.    1.12 

17.89 

56.52 

—.003 

241 

9.85 

4.87 

31.34 

226 

19.04 

57.65 

+.026 

268 

10.63 

5.64 

32.16 

3.01 

19.82 

58.44 

.031  1 

295 

1150 

6.48 

33.07 

3.86 

20.70 

59.36 

.033 

323 

12.37 

7.33 

33.99 

4.73 

21.62 

60.32 

.030 : 

350 

13.06 

8.00 

34.74 

5.45 

22.39 

61.13 

+.020 

Dec  =  +  240  24' 

+  200  46* 

+  30O28' 

+  220  14' 

+  280  4' 

+  320  11' 

Mag.=-         6 

4 

5.4 

3.4 

4 

2.1 

/}  Geminoram. 

(p  Geminoram. 

6  Cancii. 

12  Cancri. 

C»  Cancri. 

ilCancrL 

7^  37* 

7^  45- 

7^  55- 

8^  1- 

8^  4- 

8*  1^ 

22 

2'.23 

13.10 

12i>3 

8.80 

27.25 

29^37 

+.008 

50 

2.18 

13.07 

12.54 

882 

27.27 

29.42 

—.006 

77 

1.80 

12.72 

12J20 

8.52 

26.98 

29.13 

.015 

104 

1.28 

12.21 

11.68 

8.07 

26.53    ' 

28.66 

.017  " 

132 

0.82 

11.77 

11.23 

7.66 

26.10 

28.21 

.013 

159 

0.60 

11.53 

10.98 

7.42 

25.86 

27.94 

—.004  . 

241 

1.59 

12.45 

11.83 

8.15 

26.58 

28.63 

+.023 

269 

2.38 

13.21 

12.58 

8.81 

27.25 

29.31 

.029 

296 

3.24 

14.07 

13.43 

9.59 

28.04 

30.13 

.032 

324 

4.17 

15.01 

14.39 

10.46 

28.94 

31.06 

.032  ' 

351 

4.96 

15.81 

15.21 

lliW 

29.72 

31.89 

+.024 

Dec.  =  H-  28°  21' 

-h27o    7f 

+  280  11' 

+  1402' 

+  I80  3' 

+  240  27' 

Mag.  -         ISi 

5 

5 

6 

5.4 

6 

$  Cancri. 

Y  Cancri. 

S  Cancri. 

(^  Cancri. 

a  Cancri. 

X  Cancri 

8^  23- 

8^  35- 

8»'  36- 

8"  47- 

8^  51- 

9*  0- 

23 

52.96 

27*39 

59'80 

3316 

5'.36 

25.35 

+.012 

51 

53.03 

27.51 

59.90 

33.30 

550 

2551 

-.002 

78 

52.77 

27.24 

59.66 

33.07 

5.30 

25.33 

.012 

105 

62.33 

26.80 

59.24 

32.62 

4.91 

24.96 

.016 

133 

51.90 

2637 

58.81 

32.15 

450 

24.55 

.014 

160 

51.63 

26.08 

58.53 

31.83 

421 

24.26 

—.007 

242 

52.23 

26.60 

59.03 

3227 

4.58 

24.57 

+.019 

270 

5287 

27i23 

59.64     . 

32.90 

515 

25.10 

.026 

297 

5365 

28.01 

60.41 

33.70 

587 

25.81 

.030 

325 

54  56 

28.93 

61.31 

34  66 

6.75 

26.68 

.032 

352 

55.37 

29.77 

62.14 

35.56 

757 

27.51 

+i)27 

Dec  =  H-  180  33' 

+  210  57' 

+  I80    39* 

+  280  27' 

+  120  23' 

+  110  13* 

, 

Mag.«         6 

4.5 

4 

6 

4 

5 

t 
I 
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8Maz««l 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

DaUjr 

Date. 

B.A.ofStar. 

R.A.  ofStar. 

KJL.  OfStar. 

R.  A.  OfStar. 

R.A.  OfStar. 

BJL.ofStar. 

Change. 

^  Caocri. 

83  Cancri. 

iLeonu. 

i  Leonis. 

0  Leonis. 

t  Leonia. 

^  1- 

9*  11- 

9*23- 

9*24- 

9*33- 

9*  38- 

d 

■ 

■ 

1 

■ 

■ 

1 

2i 

34.73 

25.69 

59.98 

39.30 

56.07 

10.21 

4-.015 

1          51 

34.91 

25.89 

6022 

39.52 

56.32 

1050 

4-.002 

79 

34.71 

25.72 

60.08 

30.39 

56i22 

10.39 

—.009 

106 

34.31 

25.35 

59.71 

39.05 

55.89 

10.05 

.014 

134 

3387 

24.93 

59J27 

38.65 

55.50 

9.65 

.014 

161 

33.56 

24.62 

5894 

38.35 

55.19 

9.26 

.009  ■ 

188 

33.44 

24.49 

58.78 

38.20 

55.03 

9.07 

-^.002 

270 

34.47 

25.41 

50.62 

38.98 

55.74 

9.80 

4-.023 

298 

35i24 

26.15 

60.36 

39.68 

5643 

10.52 

.028 

325 

36.13 

27.01 

61.25 

4052 

57i» 

11.40 

.033 

353 

37.03 

27.90 

62.17 

41.39 

58.13 

12.34 

4-.030 

1        Dec. 

=  H- 22^36' 

+  180  17' 

+23034' 

H-110  54' 

4- 11°  31' 

4- 240  24' 

Mag 

.=         5 

6 

5.4 

6 

4.3 

3 

1 

vLeonis. 

H  Leonifl. 

aLeonU. 

y*  Leonis. 

45LeonU. 

d  Leonis. 

9*50- 

9*  59- 

10*  1- 

10*  12* 

10*  20- 

10*  25- 

25 

56173 

57"39 

1019 

30*58 

30i26 

4l'.29 

4-.018 

52 

57.02 

57.71 

10.50 

30.94 

30.62 

41.67 

4-006 

80 

56.95 

57.66 

10.45 

30.93 

30.63 

41.68 

—.006 

107 

5665 

57.37 

10.17 

30.65 

30.39 

41.46 

.012 

1         135 

56.26 

56.98 

9.79 

30.26 

30.03 

41.11 

.013 

'         162 

55,95 

56.65 

9.47 

29.92 

2972 

40.80 

.010 

i         189 

55.76 

56.44 

9.27 

29.69 

29.49 

40.56 

—.005 

1        271 

56.37 

57.00 

9.80 

30.16 

29.87 

40.90 

4-.019 

299 

57.03 

57.64 

10.41 

30.79 

30.46 

41.48 

.026 

326 

57.86 

58.49 

11.25 

31.63 

31i26 

42.28 

.032 

354 

58.75 

5940 

12.15 

3256 

32.16 

43.17 

4-.031 

D«c. 

«  H-  13<»  6* 

H-  17°  26' 

■+-  120  38' 

+  20032' 

+  10°  28' 

H-  10°  0' 

Mag 

.=.         5 

3.4 

15 

2 

6 

4 

37  SextantU. 

ZLeonis. 

cLeonifl. 

;ir  Leonis. 

n  Leonis. 

0  Leonis. 

10*  3^ 

10*  42- 

10*  53- 

10*  5&- 

11*  8- 

11*  14- 

26 

aio 

8.59 

44.19 

2.34 

47*05 

950 

4-.022 

53 

ZJ5Q 

9.00 

44.62 

2.79 

4754 

9.99 

4-.010 

81 

3.55 

9.06 

44.72 

2.89 

47.68 

10.14 

—.002 

106 

3.36 

8.88 

4456 

2.74 

4754 

10.03 

.009 

135 

ao3 

8.54 

44.25 

2.43 

47.24 

9.75 

.012 

163 

272 

8J22 

43.93 

212 

46.92 

9.44 

.011 

190 

2.47 

7.97 

43.67 

1.85 

46.64 

9.17 

.007 

218 

2.37 

7.86 

43.54 

1.71 

46.47 

8,99 

—.001 

300 

3.28 

a76 

44.34 

2.48 

47.16 

9.64 

4-.024 

327 

4.06 

955 

45.10 

323 

47.91 

10.37 

.031 

355 

4.96 

10.45 

46.00 

4.12 

48.82 

11.26 

4-.031 

!        Dec 

-  4-  7°  5' 

4- 11°  16* 

+  6°  50' 

+  804' 

■+- 14°  3' 

■+-6°  46' 

Mug 

.=         6 

5 

5 

5 

6 

4 

c  Leonifl. 

tLcodis. 

V  Vii^nis. 

p  Virginia. 

n  Virginia. 

0  Virginia. 

li>  1©- 

11*  20- 

11*  38- 

11*  43- 

11*  5^ 

11*  58- 

27 

5^20 

58*86 

54*29 

38^77 

56*^26 

18.95 

4-.024 

54 

52.69 

59.34 

54.82 

39,31 

56.83 

19.53 

.013  ' 

82 

5283 

59.49 

55.02 

39.52 

57.07 

19.78 

4-.002I 

109 

52.72 

59.39 

54.96 

39.48 

57.05 

19.77 

—.005 

136 

52.43 

59.13 

54.73 

39.27 

56.84 

1956 

.010  1 

164 

52.11 

58.82 

54.43 

38.96 

56.55 

19i27 

mi 

191 

51.82 

58.55 

54.15 

38.70 

56.26 

18.96 

.009 

219 

5167 

58.37 

53.94 

38.49 

56.03 

18.73 

-.004 

301 

52.32 

58.99 

54.41 

38.94 

5639 

19.06 

4-.021 

328 

53.05 

59.71 

55.10 

39.62 

57.05 

19.71 

.029  1 

355 

53.95 

60.59 

55.97 

40.50 

57.91 

20.57 

4-.032  1 

Dec 

=-  4-  11**  17' 

+  30  36' 

-4-70    17' 

+  2^32' 

+  7022' 

4-9029' 

Mag 

.»         4 

5 

45 

34 

45 

4 
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SideniJ 

Nome  and 

WaiMaad. 

Kameandi 

2(ameand.i 

Name  and. 

Ifapieand. 

nauy 

1 

Bate. 

B.A.QfStar. 

R.A.  of  Star. 

B.A.  ofStar. 

R.A.  OfStar. 

R.A.ofStar. 

R.A.of8ter. 

Cfaai«B. 

Piazzi  xii.  6. 

13  Virginis. 

iy  Virginia. 

c  Virginia. 

q  Virginia. 

y  Virginia. 

i 

12^  4- 

12^  ,11- 

12^.12- 

12^  13- 

12"  28^ 

15^34- 

t 

d 

1 

43.60 

43.15 

57'i>2 

2776 

46J95 

47.29 

+.032 

1 

28 

44.40 

43.95 

58.72 

28.57 
29.16 

47.77 

4611 

.026, 

1 

55 

usrr 

44,54 

59.31 

48.40 

48.75 

.016  ' 

83 

45,23 

44.82 

59.59 

29.44 

48.71 

49.08 

■+-.006 

110 

45.23 

4^84 

59^ 

29.47 

48.79 

49.1$ 

—.002 

137 

45.05 

44.68 

59.46 

29.30 

4865 

49.05 

.008  i 

165 

44.77 

4441 

59.19 

29.03       " 

4B.40 

43.80 

mi  i 

192 

44.46 

44.12 

58.90 

28.74 

48.11 

48.51 

.011  i 

220 

44.23 

43.87 

58.65 

28.48 

47.83 

4623 

—.007 

380 

45.19 

44.78 

59.53 

2p,35 

48.6Q 

48,90 

+.026 

356 

46.04 

.45.J51 

,P0.37 

30.19 

49.44 

49.72 

-f-.031 

Deo 

=  ■+.  4°  49' 

—  00  2' 

H-0O5' 

+  404' 

—  8042' 

—  00  42' 

Mag 

.  =         6.7 

6 

3.4 

5 

6 

3i2 

38  Viipnis. 

V  Viigi^iis. 

S  Virginia. 

tf  Virginia. 

a  Virginia. 

C  Virginia. 

12^46^ 

1^,4> 

f2^4^ 

13".  2** 

1>  1^ 

1>  2> 

2 

14'60 

1822 

46.26 

1 

2.79 

46.';^ 

+.032 

29. 

15.43 

19.06 

47.09 

3.65 

47.^ 

.028 

56 

16.07 

19.71 

47.74 

57.15 

4.36 

48.34 

.020 

83 

1643 

20.06 

48.H 

57.56 

4.81 

48.81 

.010 

111 

16.54 

20.iJ0 

48.21 

67.71 

5.01 

49.0^ 

+.002 

138 

16.45 

20.U 

48.12 

57.66 

5.00 

49.(» 

—.005 

166 

16iW 

19.90 

47.89 

57.47 

4.84 

48.^ 

.009 

193 

15.94 

19.60 

47.50 

57.18 

4.55 

48.59 

.011 

221 

15.64 

19.31 

4720 

56.^ 

4.22 

48.26 

—.010 

330 

16JM 

ism 

47.86 

67.32 

4.54 

48.46 

+.022 

357 

17.00 

.20,67 

.48,60 

58.06 

5J27 

49.16 

+i»8 

Dec. 

=  —  20  49* 

—  80  48' 

+  40  8' 

—  40  49' 

—  100  27' 

+  00  6' 

Ma^ 

6 

5 

_.  _3 

4.6 

1 

3.4 

m  yirginia. 

86  Virginia. 

89  Virginia. 

94  Virginia. 

»  Virginia. 

1  Virginia. 

13>»  34- 

is*'  38- 

i2?>  42- 

13\  5^ 

14"  5- 

14"  11- 

3 

29.48 

4^54 

80'05 

■ 
7;40 

39*47 

46*05 

+.032 

30 

30.85 

43.42 

30.95 

40.35 

46.94 

.030 

57 

31.07 

44.16 

31.71 
3224 

8.16 

41.13 

47.73 

.024 

84 

31.57 

44.66 

8.71 

41.69 

48.31 

.015 

112 

31.79 

44.00 

82.50 

9.00 

42.00 

48.64 

4.007 

139 

81.81 

44.94 

32.55 

9.09 

42.11 

48.77 

—  001 

167 

31,67 

44.81 

8^.42 

9.00 

42.03 

46.70 

.007 

194 

31.40 

44.53 

3^.13 

8.74 

41.78 

4a46 

.012 

222 

31.05 

44.18 

31.77 

8.39 

41.43 

46.10 

.013 

249 

80.75 

43.87 

81.44 

8.05 

41J0Q 

47.74 

—.008 

358 

32.04 

45.1^ 

35.71 

&.II 

42.09 

48.71 

+.024 

Dec 

-  —  8o  1' 

-  lio  45' 

— 170  27' 

-  80  14' 

—  9038' 

—  12045' 

Maff 

=         6 

6 

.5.. 

6 

4.5 

5.4 

fi  Virginia. 

5  Librs. 

fi  Librse. 

a  Libras. 

t*  Librk 

20Lii)nB. 

14*  35- 

li*"  38- 

14''  41- 

14>'  43- 

14"  4&- 

14"  «9- 

4 

54i29 

28.68 

•52^5 

22L15 

24'05 

a 

+.032 

31 

'  55.14 

29.56 

53.62 

23.04 

24.91 

§.te 

.032 

58 

55.93 

30.37 

54.43 

23.86 

25.72 

9.53 

.027 

85 

56.54 

31.00 

55.07 

24.50 

26-36 

10.23 

.019 

113 

66.93 

31s43 

65.50 

24.93 

26JB1 

10,73 

.012 

140 

67.10 

31^62 

55.69 

25.14 

27J)2 

10,99 

+.004 

168 

57.07 

31.60 

55.68 

25.13 

27.02 

11.01 

—.004 

195 

66.85 

31,38 

65.47 

24.92 

26.82 

10.80 

.010 

222 

56.51 

31.03 

65.12 

24.56 

^48 

10.43 

.014 

250 

5613 

30.63 

54,72 

24.16 

26.08 

9,99 

-.010 

359 

56,87^ 

31.41 

55.46 

24.89 

26.73 

10.64 

+.019 

Dec 

=  —  50  4' 

-  140  53' 

— 130  35' 

- 150  28' 

—  ioo  52' 

-iMo.45' 

Mag 

.«         4 

6 

6 

2.3 

6 

3.4 
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Sdorvid 

Name  and 

Nameaod 

Niune  and 

Name  knd 

Name  and 

Name  and 

Dally 

Bttte. 

R.A.ofStar. 

R.A.  of  Star. 

R.A.ofStar. 

R.A.  ofStar. 

R.A.  of  Star. 

R.A.of8tar. 

Gfaauge. 

|i  Libra. 

C»  Libra. 

Y  Llbrse: 

a  Libra. 

ij  Libra. 

X  Libra. 

15"  4- 

15«»20* 

15^  27* 

15*  34- 

15*36- 

15*45* 

d 

■ 

B 

1 

s 

1 

B' 

4 

28.95 

35.79 

55.52 

7.28 

26.08 

26.91 

+.030 

31 

2985 

36.66 

56.38 

8.16 

26.94 

27.77 

.032 

59 

30.71 

37.53 

57.24 

9.05 

27.81 

28.66 

.029 

86 

31.40 

3824 

57.95 

9.78 

28.58 

29.42 

.023 

113 

31.8d 

38.75 

58.48 

10.34 

29.08 

30.01 

.016 

1.41 

3215 

39.06 

5a8i 

10.70 

29.44 

30.40 

+.008 

168 

32.2P 

39.14 

58.89 

10.81 

29.55 

30.54 

—.001 

196 

32.01 

38.98 

58.7S 

10.67 

29.42 

30.42 

.009 

223 

31.65 

38.64 

58.42 

lt).38 

29.09 

30.09 

.015 

251 

3151 

3850 

57.98 

9.90 

28.64 

29.63 

-.013 

360 

31.81 

38.63 

58.33 

1050 

28.9^ 

29.85 

-h.013 

Dec. 

=  —  190  16' 

— 16°  14' 

—  14°  20' 

— 190  14' 

— 150  14' 

— 190  45' 

Ma« 

.=         5.4 

4 

4.5 

5 

6 

6 

d  Scorpii. 

8  Scorpii. 

/J»  ScorpUl 

a  Scorpii. 

(t  Scorpii. 

i'  Scorpii. 

15^48^* 

&  S^ 

15''  5r* 

16^  1S^ 

i 
55.76 

16^  21»- 

16>  27i- 

5 

3o!o7 

18.03 

3ai3 

4.54 

25.48 

+.029 

32 

31.01 

ia92 

33.00 

56.64 

5.41 

26.36 

.031 

60 

31.95 

1?.81 

33.88 

57.56 

6.33 

27.29 

.031 

87 

32.76 

20.59 

34.65 

58.38 

7.17 

28.15 

.026 

114 

33.39 

21.19 

3555 

59.04 

7.86 

28.86 

.020 

142 

33,79 

21.58 

35.65 

59.50 

8.34 

29.36 

.012 

169 

3a96 

21.75 

35.83 

59.73 

8.60 

29.65 

+.002 

197 

33.84- 

21.65 

35.74 

69.67 

8.55 

^.61 

—.008 

1        224 

33.47 

21.30 

35.40 

59.34 

853 

29.29 

.015 

251 

32.98 

20.84 

34i)5 

58.86 

7.75 

28.81 

.016 

279 

32.54 

20.42 

34.53 

58.40 

7.28 

28.32 

—.012 

Dec. 

=  -28°  ID' 

—  220  14' 

—  19026' 

—  250  16' 

—  260  8* 

—  27056' 

Mag 

.=         5.4 

2.3 

2 

3.4 

1.!^ 

8.4 

24  Scorpii. 

20  Ophmchi. 

71  Ophiuchi. 

A  OphiiicM. 

1  Ophiacbi. 

6  Opbkic^. 

16^  29- 

16^  42- 

17h  2« 

17*  7- 

17*  1»« 

17^  13* 

33 

43*45 

19'46       • 

35*52 

o'l6 

52.00 

4o!31 

+.028 

60 

44.31 

2058 

36.36 

1.05 

52.85 

41.19 

.030 

88 

45.13 

21.08 

37.18 

1.94 

53.71 

42.07 

.028 

115 

45.79 

21.73 

37.89 

2.70 

54.46 

42.84 

.024 

142 

46.27 

2222 

38.44 

3.30 

.     55.05 

43.45 

.016 

170 

46.52 

2^.48 

38.76 

3.66 

55.41 

4a82 

+.006  ' 

197 

46.50 

22.47 

38.80- 

3.72 

55.49 

43.90 

—.004  i 

225 

46.21 

22.20 

38.56 

3.46 

5556 

43.66 

.014 

252 

45.76 

21.76 

38.12 

2.99 

54.81 

4351 

.017 

280 

45.30 

21.30    , 

37.64 

2.47 

54:31 

42.69 

.015 

307 

45.05 

21.04 

37.34 

2.13 

53.99 

42,35 

—.012 

Dec. 

-  — 170  29' 

-  1()<»  32' 

- 150  33' 

—  260  24' 

—  20^58' 

-24052' 

Mag 

.»         5 

5 

2.3 

5 

5 

8.4 

6  Ophiuclii. 

c»  Ophiuchi. 

0  Serpentid. 

4  Sagittarii. 

9  Sagittaril. 

y  Sagittarii. 

17^  19- 

17*  23- 

ir^  33- 

17^  51- 

17*  55^ 

It*  5r« 

34 

4*74 

8.03 

46*.*) 

^J83 

32.55 

5.0a 

+.027 

61 

5.61 

8.89 

47.70 

30.i56 

33.38 

&.90 

.031 

88 

6.46 

9.74 

48.49 

31.51 

34.23 

6.79 

.030 

116 

7.26 

10.55 

49.26 

32.35 

35.08 

7.60 

.027 

143 

7.86 

11.16 

49.85 

33.03 

3577 

8,43 

.020 

171 

855 

11.56 

50.24 

33.50 

36.26 

6.94 

+.011 

198 

8.32 

11.65 

50.34 

3a66 

36.42 

9.12 

—.001 

2% 

8.08 

11.42 

50.14 

33.49 

36.26 

6.95 

.012 

253 

7.62 

10.96 

49.72 

33.06 

35.84 

8.50 

.018 

sso 

7.12 

10.46 

49.24 

32.54 

35.32 

7.95 

.017 

308 

6.rr 

10.10 

48.88 

32.14 

34.91 

7.51 

-.013 

Dec 

«  —  240  3> 

-  230  51' 

— 120  48' 

—  23°  48' 

—  24^22' 

-'30O25' 

Mag 

.=         5 

5 

5.4 

5 

5.4 

3.4 
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Siden»l 

Name  and 

Name  and 

Na^eand 

Name  and 

Name  and 

Name  and 

DaDy    ' 

Data. 

RJk.ofStar. 

R. A.  of  Star. 

R.A.ofStar. 

R.  A.  of  Star. 

R.A.  of  StM. 

RJL.ofStM. 

Ghanga. 

fi^  Sagittarii. 

S  Sagittarii. 

X  Sagittarii. 

Bradley  2333. 

tp  Sagittarii 

29  Sagittarii. 

d 
34 

18^  5- 

18'>12- 

18"  19- 

18"  30- 

18"  37- 

18"  41- 

38.22 

17.63 

35*11 

14^ 

10X)1 

36*12 

+.025 

62 

39.04 

1849 

35.93 

15.44 

10.81 

36.87 

.030  . 

89 

39.88 

19.39 

36.79 

16.29 

11.68 

37.69 

.031  1 

116 

40.69 

20.27 

37.64 

17.13 

12.55 

3852 

.030  ' 

144 

4139 

21.04 

38.39 

17.90 

13.34 

39i» 

.024 

171 

41.87 

21.57 

38.92 

18.44 

13.93 

39.85 

.015 ; 

199 

42.06 

21.79 

39.16 

18.70 

14.21 

40.13 

-t-i)03 

226 

41.92 

21.65 

39.04 

18.62 

14.14 

40.08 

—.009 

254 

41.51 

21.22 

38.64 

18.23 

13.75 

39.72 

.017 

281 

40.99 

20.66 

38.10 

17.71 

1322 

39.21 

.018 

308 

40.59 

20.22 

37.66 

17.27 

12.76 

38.77 

-.013 

Dec.  =  —  21°  5' 

—  29053' 

—25°  30' 

—  230  37' 

—  27^8' 

-20°  29' 

Mag.^         4 

3.4 

3 

6 

4.3 

6 

y*  Sagittarii. 

a  Sagittarii. 

K  Sagittarii. 

T  Sagittarii. 

jT*  Sagittarii. 

A*  Sagittarii. 

18«'  45- 

18"  4©- 

18"  53- 

18"  58- 

19"  17- 

.19"  28- 

63 

58*63 

51.08 

58*70 

27*95 

0*i>7 

2a56 

-h.028 

90 

50.37 

51.95 

59.59 

28.82 

1.40 

27.38 

.031 

117 

60.22 

52.82 

'60.49 

29.70 

2iJ7 

28i25 

.031 

145 

61.00 

53.63 

61.33 

30.53 

3.11 

29.10 

.027 

172 

6157 

54.21 

61.96 

31.15 

3.75 

29.78 

.018 

199 

61.86 

54.51 

62.28 

31.48 

4.12 

30.18 

+.006 

227 

61.80 

54.45 

62.24 

3145 

4.15 

30.23 

—.006 

254 

61.44 

54.08 

61.87 

31.10 

3.84 

.29.94 

.016 

282 

60.91 

5354 

61.31 

30.56 

3.32 

29.44 

.019 

309 

60.47 

53.08 

60.83 

30.08 

2a'> 

28.95 

.013 

336 

60.26 

52.87 

60.59 

29.84 

2Jj8 

28.67 

—.005 ; 

Dec.  =  —  22°  54' 

—  26*^28' 

-3004' 

—  270  52' 

—  240  46' 

—  250  11' 

Mag.=         5 

2.3 

3.4 

4.3 

6 

5.4 

6*  Sagittarii. 

/Sagittarii. 

b  Sagittarii. 

A  Sagittarii 

c  Sagittarii. 

PiaErixix.366. 

19^  34- 

19"  38- 

19"  48- 

19"  50- 

19"  54- 

19"  55- 

63 

45.10 

2631 

36*60 

40*48 

18*16 

43*07 

+.024 

91 

45.89 

27.11 

37.43 

41.30 

18i« 

43.92 

.030 

118 

46.71 

27.94 

38.31 

42.17 

19.86 

44.84 

.032 

145 

47.49 

28.75 

39.17 

43.03 

20.73 

45.75 

.029  i 

172 

48.14 

29.42 

39.90 

43.75 

21.47 

46.52 

.021  [ 

200 

48.54 

29.84 

40.37 

44JJ3 

21.96 

47.04 

+.010 

228 

4860 

29.90 

40.46 

»  44.33 

22.07 

47.16 

—.003  ' 

255 

48.32 

29.63 

40.20 

*    44.07 

21.82 

46.89 

.014  . 

283 

47.86 

29.16 

39.71 

43.59 

21.33 

46.39 

me  j 

310 

47.40 

28.68 

39.20 

4309 

20.82 

45.85 

.015 

337 

47.12 

28.40 

38.88 

42.77 

20.49 

45.49 

—.006 

Dec.  =.  —  16°  26' 

—  200    5' 

~  270  32' 

-  26°  34' 

-28°  5' 

-320  26' 

Mag.=         5 

5 

5 

5 

5 

5 

a*  Capricomi. 

71  Capricomi. 

q  Capricoroi. 

V  Capricomi. 

y/  Capricomi. 

CO  Capricomi. 

20^  10- 

20"  19- 

20"  21- 

20"  32- 

20"  38- 

20"  43- 

91 

31.62 

33*28 

1 
7.27 

19*46 

3*.55 

43.09 

+.U27 

119 

32.45 

34.12 

8.10 

20S29 

4.41 

43.96 

.031 

146 

33i26 

34.96 

8.94 

21.14 

5.30 

44.86 

.090 

173 

33.94 

35.68 

9.67 

21.88 

6.08 

45.66 

.024 

201 

34.41 

36.19 

10.18 

22.41 

6.66 

46i25 

.013 

228 

34.54 

36.35 

10.34 

22.61 

6.88 

46.49 

+.001  1 

256 

34.34 

36.16 

10.16 

22.45 

6.73 

46.36 

—.011  1 

283 

33.93 

35.75 

9.74 

22.05 

6.32 

45.95 

.016 

310 

33.47 

35.29 

9.28 

21J>9 

5.83 

45.46 

.015 

338 

33.15 

34.94 

8.94 

21.23 

5.44 

45.05 

—.009  . 

365 

33.09 

34.86 

8.85 

21.13 

5.31 

44.91 

+.001 

Dec.  =  —  120  58' 

—  I80  39' 

—  18°    16' 

—  I80  37' 

—  25045' 

—  270  26' 

Mag. »         3.4 

5 

5 

6.5 

4.5 

4.5 
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SUeml 

Name  and 

Name  and 

Name  and 

Nam«and 

Name  and 

Name  and 

Daily 

Sftto. 

B^.(tfStar. 

R.A.  ofStar. 

RJL.ofStar. 

R.A.  OfStar. 

R.A.  OfStar. 

B.A.  OfStar. 

Change. 

r  Aqaaiii. 

(  CapricomL 

C  Capricorni. 

t  Capriconu. 

Y  Capricorni. 

S  Capricorni. 

21»'  2- 

21"  !♦• 

21"  18- 

21"  29- 

21"  32- 

21"  3$^ 

d 

« 

■ 

a 

fl 

■ 

■ 

92 

11.94 

41.33 

54.79 

28.61 

34.13 

32.65 

-h.024 

119 

12.70 

42.09 

5557 

29.36 

34.87 

33.38 

.030 

147 

13^ 

42.97 

56.47 

3055 

35.74 

3425 

.031 

174 

14.31 

43.75 

57.29 

31.06 

36.55 

35.06 

.027 

201 

14.87 

44.36 

57.92 

31.70 

37.19 

35.71 

.017 

229 

15.13 

44.66 

5854 

32.05 

37.54 

36.08 

-+-.005 

257 

15.05 

44.60 

58.19 

32.03 

37.53 

36.08 

—.007 

284 

14.70 

44.28 

57.86 

31.73 

3754 

35.81 

.014 

311 

1457 

4a85 

57.41 

31.30 

36.83 

35.41 

.015 

339 

1391 

43.46 

57.01 

30.90 

36.44 

35.02 

.011 

366 

13.75 

4^28 

56.81 

30.69 

36.22 

34.79 

—.004 

Dec. 

«  —  no  55' 

—  170  25' 

—  23^0' 

—  2004' 

—  17°  16' 

—  I60  44' 

Mag 

.-         4.5 

4.5 

4 

5.4 

4.3 

3 

fi  Capricorni. 

c  Aqaarii. 

6  Aquarii. 

Q  Aquarii. 

53*  Aquarii 

0  Aquarii. 

21"  4&- 

21"  59- 

22"  9- 

22"  ly- 

22^  11>- 

22"  23- 

10 

6^67 

5.36 

39'.39 

2*52 

11*31 

26*96 

—.004 

93 

53.54 

6.13 

40.05 

3.16 

11.92 

27.52 

4-.021 

120 

54J25 

6.82 

40.72 

asi 

12.58 

28.16 

.028 

147 

55.10 

7.64 

41.52 

4.61 

13.40 

28.96 

.030 

175 

55.92 

8.49 

42.36 

5.45 

14.27 

29.81 

.028 

202 

56.57 

9.16 

43.03 

613 

14  98 

30.51 

.020 

230 

56.93 

9.56 

43.45 

6.56 

15.44 

30.97 

H-.009 

^7 

56.95 

9.61 

43.52 

664 

15.55 

31.08 

—.003  ' 

285 

56.69 

9.37 

43.32 

6.44 

15.35 

30.91 

.011 

312 

56.29 

8.99 

42.96 

6.09 

15.00 

30.57 

.014 

339 

55.92 

8.62 

42.61 

5.73 

14.62 

3050 

—.012 

Dew, 

=  — 140  ir 

— 140  32' 

—  8°  28' 

—  8«>30' 

—  170  26' 

—  lio  22' 

Mag 

.=         5 

4 

4.5 

5.6 

6 

5.4 

X  Aquarii. 

T*  Aquarii. 

S  Aqaarii. 

(p  Aquarii. 

V^^  Aquarii 

1//*  Aquarii. 

22^  30- 

22^  42- 

22"  47* 

23^  7- 

23"  &• 

23"  11- 

11 

4296 

23*43 

25*90 

17.07 

46*12 

53*42 

—.006 

94 

43.46 

2385 

26  2R 

17.29 

4&33 

53.61 

+.018 

121 

44.10 

24.48 

26.91 

17.86 

46.90 

54.17 

.026 

148 

44.89 

.JS>28 

27.72 

1862 

47.66 

54.92 

.030 ; 

176 

45.73 

26.14 

2857 

19.47 

48.52 

55.78 

.029  1 

203 

46.42 

2687 

29.32 

2052 

49.28 

5654 

.023 

230 

46.86 

27.35 

29.82 

20.74 

49.81 

57.08 

.013 

258 

46.99 

27.52 

30.00 

23.97 

50.05 

57.33 

+.002 

286 

46.83 

27.38 

29.87 

20.91 

49.98 

5757 

—.008  i 

1       313 

46.51 

27.06 

29.55 

20.64 

49.72 

57.01 

.012 

340 

46.16 

26.70 

29.18 

20.31 

49.39 

56.68 

—.013 

Dec 

=  _  40  56' 

— 140  19' 

— 16°  33' 

—  60  47' 

—  90  50' 

—10°  21' 

Mag 

.»         5 

4 

3 

4.5 

5.4 

5 

X  Pisciam. 

X  Piscium. 

20  Piscium. 

27  Piscium. 

30  Piscium. 

33  Piscium. 

23"  19- 

23"  35» 

23"  40- 

23^  51- 

23"  54- 

23"  58- 

12 

58.12 

s 
7.14 

57.45 

43J0 

59.72 

23*08 

—.009 

39 

57.96 

6.95 

5755 

42.88 

59.49 

22.85 

—.004 

122 

58.80 

7.68 

57.93 

43.47 

60.06 

23.39 

4-.022 

149 

59.56 

8.42 

58.66 

44.18 

60.77 

24.09 

.029  1 

176 

60.38 

953 

59.47 

45.00 

61.58 

24.91 

.030 

204 

61.16 

10.03 

6058 

45.81 

62.41 

25.73 

.025 

231 

61.70 

10.60 

60.86 

46.41 

63.01 

26.35 

.016 

259 

61.95 

10.89 

61.17 

4675 

63.36 

26.70 

+.006 

286 

61.91 

10.89 

61.19 

46.80 

63.42 

26.77 

—.004 

314 

61.67 

10.69 

60.99 

46.62 

6325 

26.61 

.009 

341 

61.36 

10.38 

60.69 

46.33 

62.96 

26.32 

-.013 

Dec 

-  H-  00  31' 

+  10  2' 

—  30  31' 

—  4019' 

-  60  46' 

—  6°  28' 

Mag 

.-         5.4 

5 

6 

5.6 

5 

5 
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FOR  WASHINGTON  MEAN  NOON  AND  AflDIflQHT. 

JANUARY. 

FEBRUARY. 

d. 
1.0 

Semi- 

Hourly 

Mertdlan 

Hourly 

8eml. 

HorlaoDtal 

Hourly 

MeiMiaa 

Honriy 

diameter. 

1^    ^'.6 

Pamilax. 

Diff. 

Tnutfit. 

D^. 

diameter. 

.  ParaUax. 

Dur. 

Traxuit. 

BUL    i 

55'  13.1 

+l".54 

h     m 
L.    6  34.6 

m 
1.83 

15  4()'.l 

67'  23'.7 

1/     1             h     m 
+2.26     L.    6  42.0 

m 
.254 

1.5 

15    9.9 

55  32.7 

1.73 

u.  17  56.9 

1.87 

15  47.7 

67  51.4 

2.34      U.19    9.4j     2.31    1 

2.0 

15  35.9 

55  54.6 

1.91 

L.    6  19.6 

1.94 

15  55.4 

58  19.9 

2.38     L.  .7  37.6'     2.37. | 

2.5 

15  22.4 

56  18.6 

2.08 

u.  18  43.3 

2.02 

16    3.2 

58.48.6 

2.38 

u.a)    6.6     2.44; 

3.0 

15  8.).5 

56  44.5 

2.22 

L.    7    7.7 

2.08 

16  11.0 

59  17.0 

2.32 

.L.;8  36iJ|     2.49 

3.5 

15  36.9 

57  12.0 

2.34 

u.  19  33.1 

2.15 

16. 18.4 

69  44.3 

2.21 

U.21    a3!     2J>2 

4.0 

15  44.7 

57  40.6 

2.41 

L.    7  59.5 

2.24 

16  25.4 

60    9.9 

2.03     L.    9  36.7)    UJJQ  | 

4.5 

15  52.7 

58    9.8 

2.44 

u.  20  26.9 

Ji.32 

16  31.7 

60  33.0 

1.79 

U.22    7.1t     2.53 

5.0 

16    0.7 

58  39.2 

2.42 

L.    8  55.3 

2.40 

16  37.1 

60  52.8 

1.49 

L.  iO  37.4     2.51 

5.5 

16    8.5 

59    8.0 

2.a5 

u.  21. 24.6 

2.47 

16  41.4 

61    8.8 

.1.14 

u.23-7.4j   .2.48 

6.0 

16  16.0 

59  35.6 

2.21 

L.    9  54.6 

2.53 

16  44.5 

61  20.3 

0.75 

L.  11  37.0;    2.44 

6.5 

16  23.0 

60    1.1 

2.01 

u.  22  25.3 

2.57 

16  46.3 

61  26.9 

H-0.34 

, 

7.0 

16  29.2 

60  23.9 

1.76 

L.  10  56.3 

2.59 

16  46.7 

61  28.4 

—0.10     u.   0    6.1 

2.40 

7.5 

16  84.5 

60  43.3 

1.45 

U.23  27.4 

2.58 

16  45.7 

61  24.6 

0.52;     L.  12  34.6 

2.26 

8.0 

16  38.7 

60  58.7 

1.10 

L.  11  58.3 

2.56 

16  43.3 

61  15.8 

0.93 

u.   1    5^6 

2.31 

8.5 

16  41.7 

61    9.6 

0.71 

16.39.6 

61    2.3 

1.31 

,  L.  13  30.1 

257. 

9.0 

16  43.3 

61  15.7 

■+-0.30 

u.   0  28.9 

2.52 

16  34.8 

60  44-5 

1.64 
1.92 

u.   1  57.1 

254* 

9.5 

16  43.6 

61  16.9 

—0.10 

L.  12  68.9 

2.47 

.16  28.9 

60  224) 

L,  14  23.8i     2.21 

10.0 

16  42.6 

61  13.2 

0.50 

u.   1  28.2 

2.41 

16  22.3 

59  58.4 

2.14 

u.  2  50iJ     2.19 

10.5 

16  40.3 

61    4.8 

0.88 

L.  13  66.8 

2.35 

16  15.0 

59  31.6 

2.30 

.  L.  15  16.3     2.17. 

u.    3  42.3     2.16; 
L.  i6    g.2|    2.15 

ILO 

16  36.8 

60  52.1 

1.22 

u.   2  24.7 

2.29 

16    75 

59    3.3 

2.39 

11.5 

16  32.3 

60  35.5 

1.52 

L.  14  Si  .9 

2.24 

15  59.3 

58  34.2 

2.43 

12.0 

16 .26.9 

60  15.7 

1.75 

u.   3  18.4 

2.19 

15  51.4 

68    5.0 

2.42 

u.   4  34.0.    2.15 

12.5 

16  2.1.9 

59  53.3 

1.94 

L.  15  44.5 

2.15 

15  43.5 

57  36.2 

2,36 

u  16  59.8'     2.15 

13.0 

16  14.3 

59  29.1 

2.07 

u.  4  10.1 

2.12 

15  35.9 

57    8.4 

236 

r.;  5  25.5     2.14 

13.5 

16    7.3 

59    3.6 

2.15 

L.  16  35.4 

2.10 

15  28.7 

56  41.9 

2,14 

1.17  515!    2.14 

14.0 

16    0.2 
15  5i.2 

58  37.6 

.2.17 

u.   5    0.5 

2.09 

15  22.0 

56  17.0 

1^ 

u.   6  16:8,    2.13 

14.5 

58  11.5 

2.16 

L,  17  23.5 

2.08 

15  15.7 

65  54.0 

1.83 

L.  18  42.3|    2.12. 

15.0 

15  46.2 

57  45.9 

2.11 

u.   6  50.4 

2.C8 

15  10.0 

55  33.0 

1X16 

U.-7-7.6,    2J0  ' 

15.5 

15  39.4 

67  20.9 

2.03 

u  18  15.3 

2.08 

15    4.9 

55  liSl 

1.48 

u  19, 32.7     2.08 

16.0 

15  82.9 

56  57.1 

.  1.93 

u.   6  4Q.3 

2.08 

.  15    0.3 

64  57.5 

1.30 

,  u-  7  57.6'     2.06 

16.5 

15  26.7 

56  34.6 

1.81 

L.  19    5.3 

{J.09 

14  56.4 

64  43.0 

1.12 

L.  20  22.1 

2.C3 

17.0 

15  21.0 

5€i  13.6 

1.68 

u.   7  30.4 

2.10 

14  53.0 

64  30.6 

0.94 

u.   8  462 

2.00 

17.5 

15  15.7 

65  54.2 

1.55 

L.  19  55.6 

2.10 

14  50i2 

54  20.3 

0.77 

L.21  10.0 

i.r6 

18.0 

15  10.9 

55  36.3 

1.42 

u.   8  20.8 

2.10 

14  48.0 

54  12.1 

0.61 

u.\  9  33.4 

1.93 

18.5 

15    6.4 

65  20.0 

12d 

L.  20  46.0 

2.09 

14  46.2 

54    5.7 

.       0.46 

L-  21  56.4 

!l.90 

19.0 

lo    2.4 

55    5.3 

1.16 

u.  9  11.1 

2.08 

14  45.0 

64     1.2 

0.31'     u.lO  18.9     li^ 

19.5 

14  58.9 

54  52.2 

1.03 

L.  21  36.0 

2.07 

14  A4J2 

53  58.3 

0.17     L.  22  41.1     1.84 

20.0 

14,  55.7 

54  40.6 

0.90 

u.lO    0.7 

2.04 

14  43.9 

63  67.1 

—0.04 

u.ll    3.0 

.  1.81 

20.5 

14,  5ao 

54  30.5 

0.78 

L.  22  25.1 

^.02 

14  44.0 

53  57.3 

+0.08 

L.  23  24.6 

1.79 

21.0 

14.50.6 

64  21.8 

0.67 

V.  10  40.1 

1.99 

14  44.4 

53  59.0 

0.19 

.  u.ll  45.9 

1.77 

21.5 

14  4J^.6 

54  14.4 

0.56 

L.  23  12.8 

3.95 

14  45.2 

54    2.0 

0.30 

' 

22.0 

14  46.9 

54    8.3 

0.45 

u.ll  36.0 

1.92 

14  46.3 

64    6.2 

0.40 

L.    0    7.1      1.76 

22.5 

14  45.6 

54    3.5 

0.35 

L.  23  58.8 

1.88 

14  47.8 

64  11.6 

0.50 

U.12a?.2     1.76 

23.0 

14  44.6 

63  59.9 

0.24 

14  49.6 

54  ISJ2 

0.60 

.  L.    Q  49.2     1.76 

23.5 

14  44.0 

53  57.6 

0.14 

U.12  21.1 

1.85 

14  51.7 

54  26.0 

0.70 

u.  13  10.3 

1.77 

24.0 

14  43.7 

53  56.6 

—0.03 

L.    0  43.1 

li»2 

14  54.2 

.64  35.0 

0.80 

L.    131.6 

i.r8 

24.5 

14  43.8 

53  56.8 

-H).08 

u.13    4.7 

1.79 

14  57.0 

54  45.2 

0.90 

u.13  53.1 
L.    2  li.9 

1.80 

25.0 

14  44.2 

53  58.4 

0.19 

L.    1  26.1 

1.77 

15    0.1 

64  66.6 

1.01 

1.83 

25.5 

14  45.1 

54    1.4 

,  0.32 

u.13  47.2 

1.75 

15    3.5 

65.9.3 

1.11 

ua4  37.1 

1.87 

26.0 

14  46.3 

64    6.0 

0.45 

L.    2    8.2 

1.74 

15    7.3 

65  23.3 

1.22 

L.   2  5p.8 

1.91 

26.5 

14  48.0 

54  12.2 

0.58 

u.  14  20.1 

1.74 

15  11.5 

65  38.7 

1.34 

u.  15  23.0  .  I.r6 

27.0 

14  50.1 

64  20.1 

0.73 

L. .  2  50.0 

1.75 

15  16.1 

55  55.4 

1.46 

L.    3  40.8,    2.C2 

27.5 

14  52.8 

54  29.7 

0.89 

u.15  11.0 

1.76 

15  21.0 

5Q  13.5 

1.56 

U.16  U.4     2.C8 

28.0 

14. 55.9 

54  41.3 

.  1.04 

L.    3  32.3 

1.78 

15  26.3 

56  32.9 

1.67 

t.,  4  3B.6    2,14 

28.5 

14  59.6 

54  54.8 

1.21 

u.  15  53.8 

1.82 

15  31.9 

66  63.5 

1.77 

U.17    2.6     250 

29.0 

15    3.8 

55  10.3 

1.37 

L.    4  15.8 

1.85 

15  37.9 

57  15.4 

1.86 

L    5  2J).4     2.C6 

29.5 

15    8.6 

55  27.7 

1.54 

D.  16  38.4 

1.90 

15  44.1 

57  38.3 

1.94 

U.17  g5.8;    2.r>l 

30.0 

15  13.9 

55  47.2 

.  1.71 

L,    5    1.5 

1.06 

15  50.5 

68    2.0 

1.99 

L.   6  ^.8  :  2.25 

30.5 

15  19.7 

66    8.7 

1.87 

IT.  17  25.4 

2.02 

15  57.1 

68  26J3 

2.02 

U.18  53.3    2.3a 

31.0 

15  26.1 

56  32.0 

2.02 

L.    5  50.0 

2.09 

16    3.8 

58  60.6 

ai)2 

i^  7  225    2,43 

31.5 

15  32.9 

56  57.1 

H-2.15 

_u.  18  15.6 

2.17 

16  10.3 

59  14.5 

H-1.97 

u.19  51.3;.  2.4:1 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

1 

MARCH. 

APRIL. 

Date. 

Semi- 

HoriMDtal 

Hourij 

M«ridbii 

Hourly 

Semi- 

HoriiODtBl 

Hoorly 

Meridian 

Houriy 

dtometer. 

PaimlUix. 

Diff. 

TxUBit. 

Difl. 

diain«ter. 

Parallax. 

DiO. 

Tzaitftt. 

DW. 

1      1-0 

id  505 

58    lo 

4-l!99 

h    m 
L.    6  24.8 

m 
2.35 

16'  175 

59*  4i'.3 

+112 

h    m 
L.    8    4.1 

m       1 
2.29 

1.5 

15  57.1 

58  26.2 

2.02 

u.  18  53.3 

2.39 

16  21.0 

59  53.8 

0.96 

U.20  31.4 

257 

2.0 

16    3.8 

58  505 

2.C2 

L.    7  225 

2.42 

16  23.8 

60    45 

0.76 

L,    8  58.6 

255 

2.5 

16  10.3 

59  145 

1.97 

U.19  51.3 

2.43 

16  25.9 

60  12.1 

0.54 

u.21  25,4 

2.23 

3.0 

16  16.6 

59  37.7 

1.87 
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U.17  15i) 

2.19 

15  59.0 

58  33.3 

1.37 

u.  18  37.3 

2.11 

27.0 

16  12.4 

59  22.3 

0.29 

L.    5  41.9 

2.15 

15  54.6 

58  16.7 

1.39 

L.    7    2.7 

2.12 

27  J> 

16  11.3 

59  18.1 

0.40 

U.18    7.6 

2.13 

15  50.0 

58    0.0 

1.39 

U.19  28.3 

2.14 

28.0 

16    9.8 

59  12.6 

0,50 

L.   6  33.0 

2.12 

15  45.4 

57  43.2 

1.39 

L.    7  54.1 

2J5 

28.5 

16    8.0 

59    6.0 

0.59 

u.  18  58.4 

2.11 

15  40.9 

57  26.5 

1.38 

u.20  20.0 

2,17 

29.0 

16    5.9 

58  58.4 

0.68 

L.    7  23,6 

2.10 

15  36.5 

57  10.3 

1.36 

L.    8  465 

2.18 

29.5 

16    3.6 

58  49.7 

0.76 

u.  19  48.9 

2.11 

15  32.1 

56  54.1 

1.33 

u.21  12.4 

2.19 

30.0 

16    0.9 

58  40.1 

0.84 

L.    8  14.2 

2.12 

15  27.8 

56  38.3 

1.30 

L.    9  38.7 

2.19 

30.5 

15  58.0 

58  29.6 

0.91 

U.20  39.8 

2.14 

15  23.5 

56  22.9 

157 

u.22    4JD 

2.18 

31.0 

15  54.9 

58  185 

0.99 

L.   9    5.6 

2.16 

15  19.4 

56    7.8 

1.24 

L.  10  30.9 

2.17 

31.5 

15  51.6 

58    5.8 

-1.06 

n.21  31.6 

2.18 

15  15i> 

55  53,1 

—150 

_u^a6£ 

2.14 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                     | 

JULY. 

AUGUST. 

IMb. 

8«IB|. 

Htttteontal 

Howiy 

MeiUiaa 

Hourly 

8mi- 

Hourly 

Meridian 

Hourly 

diuMtar. 

FftnOlM. 

IHff. 

Tramait. 

DiC 

diuoator. 

Panllvc 

Diff, 

Tnosit. 

DM. 

d 

1.0 

1^  19.4 

56'    i'^ 

-l".24 

h    m 
U  10  30.9 

m 
2.17 

14  5l".3 

biUi'jH 

-o';68 

h     m 
L.  11  42.8 

m 
1.89 

1.5 

15  15.5 

55  53.1 

1.20 

u.  22  66.8 

2.14 

14  49.2 

54  165 

0.59 

2.0 

15  11.6 

55  38.9 

1.16 

L.  11  22.4 

2.11 

14  47.4 

54  105 

0.49 

u.   0    55 

1.85 

1      2.5 

15    7.9 

55  25.3 

1.11 

u.  23  475 

2.08 

14  46.0 

54    5.0 

0.38 

L.  12  275 

1.82 

!      3.0 

15    4.3 

65  12.3 

1.05 

14  45.0 

54    1.1 

057 

u.  0  48.8 

1.79 

'      3.5 

16    1.0 

55    0.1 

0.98 

J..  12  12.2 

2.04 

14  44.3 

53  585 

0.16 

L.  13  10.1 

1.76 ; 

4.0 

14  57.9 

54  48.7 

0.91 

u.   0  36.4 

im 

14  43.9 

53  57.3 

—0.63 

u.   1  315 

1.75  1 

1      4.5 

14  55.1 

54  38.3 

0.83 

L.  13    0.0 

1.95 

14  44.0 

53  57.7 

-+-0.10 

L.  13  52.1 

1.74  ! 

I      5.0 

14  52.5 

54  28.9 

0.73 

V.   1  23.1 

1.90 

14  445 

53  59.8 

0.^ 

u.  2  12.9 

1.73  1 

1      5.5 

14  50.3 

54  2a.8 

0.62 

L.  13  45.7 

1.86 

14  45.7 

54    35 

0.40 

L.  14  33.7 

1.74 

6.0 

14  485 

64  14.1 

0.49 

V.  2    7.8 

1.82 

14  47.2 

54    9.4 

0.56 

js.   2  545 

1.75 

6.5 

14  47.1 

54    9.0 

0.36 

L.  14  205 

1.79 

14  40.3 

54  17.1 

0.73 

L.  15  15.7 

1.77 

7.0 

14  4G.2 

54    55 

0.21 

u.   2  50.9 

1.77 

14  52.0 

54  27.0 

0.91 

u.   3  37.1 

1.80 

1      7J. 

14  45.8 

54    4.0 

—0.04 

L.  15  12.0 

1.75 

14  55.3 

54  88.9 

1.09 

L.  15  58.9 

1.83 

6.0 

14  45.9 

54    4.6 

-f-0.13 

V.   3  32.9 

1.74 

14  59.1 

54  53.1 

157 

V.  4  21.1 

1,87 

8.5 

14  46.7 

54    7.3 

0.32 

L.  15  53.7 

1.73 

15    35 

55    9.4 

1.46 

L.  16  43.J> 

1.92 

9.0 

14  48,0 

64  12.3 

0.52 

V.   4  145 

1.74 

15    85 

55  5S.0 

1.64 

u.   5    7.3 

1.98 

9.5 

14  50.0 

64  10.7 

0.72 

L.  16  355 

1.75 

15  14.3 

55  48,7 

1.81 

L.  17  31.4 

2.04 

10.0 

14  52.7 

54  295 

0.92 

u.  4  56.7 

1.78 

15  205 

56  115 

1.97 

u.  5  56.3 

2.10  ! 

j   iei> 

14  56.0 

64  417 

1.13 

L.  17  18.2 

1.81 

15  27.2 

56  36.1 

2.12 

L.  18  21.9 

2.17 

1    11.0 

15    0.0 

64  565 

1.33 

u.   5  40.1 

1.85 

15  34.3 

57    2.3 

2.25 

u.  €  48.4 

2.24 

;   11.5 

15    4.7 

55  13,6 

1.52 

L.18    25 

1.90 

15  41.8 

57  29.9 

234 

u  19  155 

2.30 

12.0 

15  10,0 

55  33.0 

1.71 

u,   6  25.6 

1.95 

15  495 

57  58.4 

2.40 

u.   7  435 

2.35 

12.5 

15  15.9 

55  54.6 

1.88 

L.  18  49.4 

2.02 

15  675 

58  27,3 

2.42 

L.  20  12.0 

2.40 

1    13.0 

15  22.3 

56  18.1 

2.03 

u.  7  14.1 

2.09 

16    5.3 

58  565 

2.38 

n,   8  41.0 

2.43 

,     13.5 

15  29.2 

56  43>t 

2.16 

L.  19  395 

2.16 

16  13.0 

59  24.4 

2.29 

L.21  10.4 

2.45 

14.0 

15  36.4 

67    9.9 

2.26 

V.  8    5.9 

253 

16  20.3 

59  51.1 

2.15 

u.   9  39.9 

2.46 

14.5 

15  43.9 

57  37.4 

2.32 

L.  20  33.1 

2.30 

16  27.0 

60  15.7 

1.94 

L.22    9.4 

2.46 

15.0 

15  51.5 

68    5.3 

2.33 

u.   9    1.2 

2.37 

16  32.9 

60  37.4 

1.67 

V.  10  38.8 

2.44 

15.5 

15  69,0 

58  33.1 

2.29 

L.  21  2D.9 

2.42 

16  37.8 

60  555 

1.35 

I..23    7.9 

2.42 

16.0 

16    6.4 

50    0.1 

2J20 

u.  9  60.3 

2.46 

16  415 

61    95 

0.99 

u.  11  36.8 

2.39 

16.5 

16  13.4 

50  25.7 

2.06 

L.  22  29.0 

2.49 

16  44.2 

61  19.1 

0.59 

17.0 

16  19.8 

59  49.3 

1.86 

u.  10  58.9 

2.50 

16  455 

61  23.7 

+0.17 

L.   0    5.4 

2.J^6 

i     17.5 

16  25.5 

60  10.2 

1.61 

L.  23  28.9 

2.49 

16  45.4 

61  23.3 

—0.24 

u.  12  335 

2.33 

'    18.0 

16  30.3 

60  27.8 

1.32 

u.  11  68.7 

2.47 

16  43.9 

61  17.9 

0.65 

L.    1     1.4 

2.31 

185 

16  34,1 

60  41,8 

«.99 

16  41.1 

61    7.7 

1.04 

D.  13  29.0 

2.29 

19.0 

16  36.7 

60  51.6 

0.64 

L.    0  28.1 

2.44 

16  37.1 

60  53.1 

1.38 

L.    1  56.3 

2.27 

19.5 

16  38.2 

60  57.0 

-f-0.27 

u.  12  57.2 

2.40 

16  32.1 

60  34.7 

1.68 

u.  14  23.4 

2.26 

20.0 

16  38.5 

60  58.1 

—0.10 

L.    1  25.7 

2.36 

16  265 

60  13.0 

1.92 

L.    2  50.4 

2.25 

ao5 

16  37,6 

60  54.8 

0.45 

V.  13  53.7 

2.31 

16  195 

59  48.7 

8.10 

u.15  17.3 

254 

21.0 

16  35.6 

60  47.3 

0.78 

h.   2  21.2 

2.27 

16  125 

59  22.7 

2.23 

L.    3  445 

2.24 

21.5 

16  32,5 

60  36.1 

1.08 

V.  14  48.3 

2.24 

16    5.1 

58  555 

2.30 

n.l6  11.0 

253 

22.0 

16  285 

60  215 

1.34 

L.    3  15.0 

2.21 

15  575 

68  27.7 

2.32 

L.    4  37.8 

2.23 

22.5 

16  23.8 

60    4.1 

1.55 

U.15  41.4 

2.19 

15  50.1 

58    0.1 

259 

U.17    45 

252 

23.0 

16  185 

59  445 

1.7J 

L,    4    75 

2.17 

15  42,7 

57  33.0 

2.22 

h,   5  31.1 

251 

23.5 

16  12.7 

59  23i2 

1.83 

U.16  335 

2.16 

15  355 

57    6.9 

2.13 

u,17  575 

2.20 

24.0 

16    6.6 

59    0.8 

1.90 

L.    4  505 

2.16 

15  28.8 

56  42.1 

2  01 

L.   6  23.9 

2.18 

^.5 

16    0.3 

58  37.8 

1.93 

u.  17  25.4 

2.16 

15  225 

56  18.8 

1.87 

U.18  49.9 

2.16 

2B.0 

15  54.0 

58  145 

1.93 

L.    5  51.3 

2.16 

15  165 

55  57.1 

1.73 

L.    7  155 

2.13 

25.5 

15  47.7 

57  5L7 

1.90 

V.  18  17.3 

2.17 

15  115 

55  37.3 

1.58 

U.19  41.0 

2.10 

36.0 

15  41J6 

57  295 

1.84 

L.    6  43.3 

2.17 

15    6.3 

55  19.3 

1.42 

L.    8    5.9 

2.C6 

26.5 

15  33.7 

57    7.6 

1.77 

U.19    9.4 

2.17 

15    1.9 

55    35 

1.27 

u.20  30,3 

2.02 

27.0 

15  30,1 

56  46.9 

1.68 

L.    7  35.5 

2.17 

14  58.0 

54  48.9 

1.11 

L.    8  54.3 

1.98  . 

27.5 

15  24.7 

56  27  j^ 

1.59 

U.20    1.6 

2.17 

14  545 

54  36,4 

096 

U.21  17.8 

1.P4 

26.0 

15  19.7 

66    8.6 

1.49 

X..   8  27.5 

2.15 

14  51.7 

54  25.8 

0.82 

X..    9  40.9 

1.90 

2B.5 

15  15.« 

55  51.3 

1.39 

u.20  53.2 

2.13 

14  49.3 

54  16.8 

0.66 

U.22    3.4 

1.86 

29.0 

15  10.6 

65  35iJ 

159 

U   9  18.7 

2.11 

14  47.3 

54    95 

0.54 

L.  10  255 

1.83 

29.5 

15    6.5 

55  20.3 

1.19 

TJ.21  43.8 

2.08 

14  45,7 

54    3.9 

0.41 

u.22  47.4 

1.80 

30.0 

15    2.8 

55    6.7 

1.08 

L.  10    85 

2.04 

14  445 

53  59.7 

0.29 

L.  11    8.9 

1.78 

30.5 

14  S9.4 

54  54.3 

0.98 

F.22  32.8 

2.00 

14  43.8 

53  56.9 

0.17 

U.23  30.1 

1.76 

31.0 

14  56.4 

54  43.1 

0^ 

1. 10  56.6 

1.96 

14  435 

53  555 

—0.06 

L.  11  51.1 

1.75 

31.5 

14  53.7 

54  33.1 

—0.78 

U.23  19.9 

1.92 

14  435 

53  555 

-hOX)5 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                     || 

SEPTEMBER. 

OCTOBER.                               l| 

Bate. 

Semi- 

HorixoDtal 

Hoorlj 

Meridian 

Hourly 

Semi- 

UoriBOotol 

Hourly 

Meridian 

Hourij  : 

diameter. 

Parallax. 

Diff. 

Transii. 

Diff. 

diameter. 

Parallax. 
54^33'.9 

DUt 

Tnmait. 

Diff. 

d 
1.0 

14*  43.8 

53  5^.6 

-h0ll6 

Ii     m 
TJ.   0  12.1 

m 
1.74 

I4  5:fc 

-f-076 

h    m 
u.  0  185 

m       I 
1.83 

1.5 

14  44.5 

53  59.4 

0.27 

L.  12  33.0 

1.74 

14  56.6 

54  43.6 

0.85 

L.  12  40.4 

1.87 

2.0 

14  4>.6 

54    3.3 

0.38 

u.   0  53.9 

1.75 

14  59.5 

54  54.3 

0.93 

u.   1     3.1 

1-91 

1      2.5 

14  47.0 

54    8.7 

0.50 

L.  13  14.9 

1.76 

15    2.& 

55    6.1 

1.02 

L.13  265 

M5 

3.0 

14  48.9 

54  15.4 

0.63 

u.    1  36.2 

1.78 

16    6.1 

55  18.8 

1.11 

u.   1  49.9 

2.00 

3.5 

14  51.1 

54  23.7 

0.76 

L.  13  57.7 

1.81 

15    9.9 

55  32.6 

1.2G 

L.  14  14.1 

2.C4  i 

4.0 

14  53.8 

54  33.6 

0.89 

u.   2  19.6 

1.84 

15  14.0 

55  47.C 

1.26 

u.   2  38.9 

2.09 

4.5 

14  56.9 

54  45.0 

1.03 

L.  14  41.9 

1.88 

15  18.3 

56    3.4 

1.36 

L.  15    4.3 

2.13 

5.0 

15    0.5 

54  58.2 

1.17 

D.   3    4.7 

1.92 

15  22.9 

56  20.3 

1.45 

u.   3  305 

2.17  i 

5.5 

15    4.6 

55  13.1 

1.31 

L.  15  28.0 

1.97 

15  27.7 

56  38.1 

1.53 

L.  15  56.5 

251 

6.0 

15.    9.1 

55  29.8 

1.46 

u.   3  52.0 

2.{:2 

15  32.9 

56  57.0 

1.61 

u.   4  235 

254  i 

6.5 

15  14.1 

55  48.2 

1.61 

L.  16  16.6 

2.08 

15  38.3 

57  16.9 

1.6i; 

L.  16  505 

256  1 

7.0 

15  19.6 

56    8.3 

1.75 

D.   4  41.8 

2.13 

15  43.9 

57  37.5 

1.75 

u.   5  17.5 

228  1 

7.5 

15  2j5 

56  30.1 

1.88 

L.  17    7.7 

2.18 

15  40.7 

57  58.8 

1.79 

L.  17  44.! 

2.29 

8.0 

15  31.9 

56  53.5 

2.00 

u.   5  34.2 

2.23 

15  55.5 

58  20.4 

1.81 

u.   6  12.4 

2.29  1 

8.5 

15  38.6 

57  18.2 

2.11 

L.  18    1.3 

2.28 

16    1.4 

58  42.2 

1.80 

L.  18  39.8 

258  ' 

9.0 

15  45.6 

57  44.0 

2.19 

u.   6  28.8 

2.31 

16    7.3 

59    3.7 

1.76 

u.   7    75 

2.28 

9.5 

15  52.9 

58  10.6 

2.24 

L.  18  56.8 

2.34 

16  13.0 

59  24.5 

169 

L.  19  34.5 

2.27 

lO.O 

16    0.2 

58  37.5 

2.25 

u.   7  25.0 

2.36 

16  18.3 

59  44.3 

1.57 

u.   8    1.7 

256 

10.5 

16    7.5 

59    4.4 

2.22 

L.  19  53.5 

2.37 

16  23.2 

60    2.3 

1.41 

L.  20  28.8 

256, 

11.0 

16  14.7 

59  30.6 

2.14 

u.   8  22.0 

2.38 

16  27.5 

60  18.1 

1.20 

u.   8  55.9 

256 

i     11.5 

16  21.5 

59  55.5 

2.00 

L.  20  50.5 

2.38 

16  31.1 

60  31.1 

0.95 

L.  21  23.0 

2.SG  . 

!     12.0 

16  27.7 

60  18.4 

1.81 

tr.   9  19.0 

2.37 

16  33.8 

60  41.0 

0.6ft 

u.   9  505 

2.26 

12.5 

16  33.2 

60  38.7 

1.56 

L.21  47.3 

2.35 

16  35.5 

60  47.1 

0.34 

L.  22  17.4 

2.27 

13.0 

16  37.8 

60  55.7 

1.26 

u.lO  15.5 

2.34 

16  36.0 

60  49.2 

H-0.00 

u.lO  44.8 

251) 

13.5 

16  41.4 

61    8.7 

0.91 

L.  22  43.5 

2.33 

16  35.4 

60  475 

—0.35 

L.  23  12.3 

2.30 

14.0 

16  43.8 

61  17.3 

0.53 

u.ll  11.4 

2.32 

16  33.7 

60  40.9 

0.70 

u.ll  40.1 

2.32 

14.5 

16  44.8 

61  21.2 

-+-0.12 

L.  23  395 

2.31 

16  30.9 

60  30.4 

1.04 

15.0 

16  44.5 

61  20.1 

—0.30 

16  27.0 

60  16.0 

1.35 

L.    0    8.1 

2.34 

15.5 

16  42.8 

61  14.0 

0.71 

U.12    6.9 

2.31 

16  22.1 

59  58.0 

1.64 

u.12  36.3 

2.35 

16.0 

16  39.9 

61    3.1 

1.10 

L.    0  34.6 

2.31 

16  16.3 

59  36.7 

1.88 

L.    1    4.7 

2.3G 

16.5 

16  35.7 

60  47.8 

1.45 

U.13    2.3 

2.31 

16    9.8 

59  13.0 

2.06 

u.13  33.1 

2.:!6 

17.0 

16  30.4 

60  28.4 

1.76 

L.    1  30.0 

2.31 

16    2.8 

58  47.3 

2.19 

L.    2    1.4 

2JS3 

17.5 

16  24.2 

60    5.7 

2.02 

u.  13  57.8 

2.31 

15  55.5 

58  20.4 

2.27 

u.  14  29.4 

2.33 

18.0 

16  17.3 

59  40.2 

2.21 

L.    2  25.5 

2.31 

15  48.0 

57  52.8 

2.30 

L.   2  575 

2.30 

18.5 

16    9.8 

59  12.8 

2.35 

r.l4  5:^.3 

2.31 

15  40.5 

57  25.2 

2.28 

U.15  24.6 

25G 

19.0 

16    2.0 

58  44.1 

2.42 

L.    3  20.9 

2.30 

15  33.2 

56  58.2 

2.21 

L.    3  51.5 

251 

19.5 

15  54.1 

58  14.8 

2.44 

D.  15  48.4 

2.28 

15  26.1 

56  325 

2.11 

U.16  17.7 

2.16 

20.0 

15  46.1 

57  45.7 

2.41 

L.    4  15.7 

2.26 

15  19.4 

56    7.6 

1.97 

L.    4  43.3 

2.10 

20.5 

15  38.4 

57  17i2 

2.33 

u.  16  42.7 

2.24 

15  13.2 

55  44.9 

1.81 

U.17    8.3 

2.C5 

21.0 

15  30.9 

56  49.9 

2.22 

L.    5    9.3 

2.20 

15    7.6 

55  24.2 

1.63 

L.    5  32.5 

1.99 

21.5 

15  23.9 

56  24.0 

2.08 

u.  17  35.5 

2.16 

15    2.5 

55    5.7 

1.44 

u.17  565 

i.m 

22.0 

15  17.3 

56    0.0 

1.92 

L.    6     1.1 

2.12 

14  58.2 

54  49.7 

1.23 

L,    6  195 

liK» 

22.5 

15  11.3 

55  38.0 

1.75 

u.  18  26.2 

2.07 

14  54.5 

54  36.2 

1.C2 

u.  18  41.7 

1.85 

23.0 

15    5.9 

55  18.1 

1.56 

L.    6  50.8 

2.02 

14  51.5 

54  25.2 

0.81 

L.    7    3.7 

1.82 

23.5 

15    1.1 

55    0.5 

1.37 

u.  19  14.7 

1.98 

14  49.2 

54  16.7 

0.60 

u.  19  25,4 

1.79  1 

24.0 

14  57.0 

54  45.2 

1.18 

L.    7  38.2 

1.93 

14  47.6 

54  10.7 

0.4C 

L.    7  46.6 

1.76 

24.5 

14  53.4 

54  32.1 

0.99 

U.20    1.1 

1.89 

14  46.6 

54    7.2 

050 

u.20    7.7 

1.75 

25.0 

14  50.5 

54  21.3 

0.81 

L.    8  23.5 

1.85 

14  46.2 

54    6.0 

—0.01 

L.    8  28,6 

1.74  t 

25.5 

14  48.1 

54  12.8 

0.63 

u.  20  45.5 

1.82 

14  46.5 

54    7.0 

4-0.17 

u.20  49.6 

1.75 

26.0 

14  46.4 

54    6.3 

0.45 

L.    9    7.2 

1.79 

14  47.4 

54  10.0 

0.34 

L.    9  10.6 

1.76  , 

26.5 

14  45.2 

54    1.9 

6.29 

U.21  28.5 

1.77 

14  48.7 

54  15.0 

0.49 

u.21  31B 

1.77 

27.0 

14  44.5 

53  59.4 

—0.13 

L.    9  49.7 

1.76 

14  50.6 

54  21.7 

0.62 

L.    9  535 

1.79 

27i> 

14  44.3 

53  58.7 

4-0.01 

U.22  10.7 

1.75 

14  52.8 

54  29.9 

0.74 

u.22  14.9 

1.82 

28.0 

14  44.6 

53  59.6 

0.14 

L,  10  31.7 

1.75 

14  55.3 

54  39.4 

0.84 

L.  10  36.9 

1.86 

28.5 

14  45.2 

54    2.1 

0.27 

u.22  52.6 
L.  11  13.7 

1.75 

14  58.3 

54  50.2 

0.93 

u.22  59.5 

1.90 

29.0 

14  46.3 

54    6.0 

0.38 

1.76 

15    1.5 

55    2.0 

1.01 

L.  11  22.5 

1.94 

29.5 

14  47.7 

54  11.2 

0.49 

U.23  35.0 

1.78 

15    4.9 

55  14.5 

1.07 

u.23  465 

1.99 

30.0 

14  49.5 

54  17.7 

0.58 

L.  11  56.5 

1.80 

15    8.5 

55  27,6 

1.12 

30.5 

14  51.5 

54  25.2 

0.68 

15  12.2 

55  41.3 

1.16 

L.  12  10,4 

2.01 

31.0 

14  53.9 

54  33.9 

0.76 

u.   0  18.2 

1.83 

15  16.1 

55  55.4 

1.18 

u.   0  355 

2.09 

31.5 

_1£56.6 

54  43.6 

H-0.85 

L.  12  40.4 

1.87 

15  20.0 

56    97 

+150 

L.13    0.6 

2.14 
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FOR  WASHINGTON  MEAN 

NOON  AND  MIDNIGHT. 

NOVEMBER. 

DECEMBER. 

Sate. 

1     ^ 
1.0 

Semi- 

Horiaootal 

Hourly 

Meridian 

Hourly 

Serai- 

Horisontal 

Hourly 

Meridian 

Hourly  1 

diameter. 

1^  2:i'.9 

Pwallax. 

Diff. 

Transit. 

Diflf. 

diameter. 

Paiallax. 

58  Vio 

Diff. 

Tnnsit. 

m       ) 
2.32 

56'  2^.2 

H-L22 

h     m 
T7.    1  265 

m 
2.18 

15  5:i!3 

-m'!o3 

h     m 
V.   2     3.1 

;   1..^ 

15  27.9 

56  38.9 

1.22 

L.  13  52.9 

2.21 

15  565 

58  2:3.6 

0.1)2 

L.  14  30.8 

2.31  ; 

1      2.0 

15  31.9 

56  53.6 

1.23 

u.   2  19.6 

2.24 

15  59.3 

58  34.0 

0.81 

D.    2  58.4 

2.28  ! 

2.5 

15  35.9 

57    8.4 

1.23 

L.  14  46.7 

2.26 

16    1.7 

58  43.0 

0.70 

L.  15  25.6 

2.25 

3.0 

15  40.0 

57  23.2 

li» 

u.   3  13.8 

2.27 

16    3.8 

58  50.8 

0.60 

u.    3  525 

2.23 

1      3.5 

15  44.0 

57  38.0 

1.23 

L.  15  41.1 

2.27 

16    5.6 

58  57.4 

0.50 

L.  16  19.0 

2.20 

4.0 

15  48.0 

57  52.7 

1.22 

V,   4    8.2 

2.26 

16    7.1 

59    2.8 

0.40 

u.   4  45.2 

2.17 

4.5 

15  52.0 

58    7.4 

1.21 

L.  16  35.3 

2.25 

16    8.3 

59    7.0 

0.31 

L.17  11.2 

2.15 

5.0 

15  56.0 

58  21.8 

1.19 

u.   5    2.2 

2.24 

16    9.1 

59  10.2 

0.22 

u.   5  26.9 

2.14 

5.5 

15  59.8 

58  36.0 

1.17 

L.  17  29.0 

2.22 

16    9.7 

59  12.3 

0.13 

L.  18    25 

2.13 

6.0 

16    3.6 

58  49.8 

1.13 

u.   5  555 

2.20 

16  10.0 

59  13.4 

4-0.04 

II.   6  28.0 

2.13 

6.5 

16    7.2 

59    3.0 

1.07 

L.  18  21.8 

2.19 

16  10.0 

59  13.3 

—0.06 

L.  18  53.6 

2.14 

7.0 

16  105 

59  15.4 

0.99 

u.   6  48.0 

2.18 

16    9.6 

59  12.0 

0.16 

D.   7  19.3 

2.15 

7.5 

16  13.6 

59  26.8 

0.89 

L.  19  14.0 

2.17 

16    8.9 

59    9.5 

0.26 

L.  19  45.3 

2.17 

8.0 

16  16.3 

59  36.8 

0.76 

u.   7  40.1 

2.17 

16    7.9 

59    5.8 

0.37 

u.   8  115 

2.20 

8.5 

16  18.5 

59  45.1 

0.61 

L,20    6.2 

2.18 

16    6.^ 

59    0.6 

0.49 

L.  20  38.0 

2.23 

9.0 

16  23.3 

59  515 

0.43 

u.   8  325 

2.20 

16    4.7 

58  53.9 

0.62 

D.   9    4.9 

2.25 

"      9.5 

16  21.5 

59  555 

0iJ3 

L.  20  59.0 

2.22 

16    2.4 

58  45.6 

0.76 

L.  21  32.1 

2.28 

1    10.0 

16  21.9 

59  57.0 

+0.01 

u,   9  25.7 

2.24 

15  59.7 

58  35.7 

^   0.89 

u.   9  59.6 

2.30 

1    10.5 

16  21.6 

59  55.7 

—0.23 

L.21  52.8 

2.27 

15  56.6 

58  24.2 

1.02 

L.  22  27.4 

2.32 

.  11.0 

16  20.4 

59  51.4 

0.48 

u.  10  20.2 

2.30 

15  53.0 

58  11.1 

1.15 

u.  10  55.2 

2.32 

'    11.5 

16  18.3 

59  44.1 

0.74 

L.  22  48.0 

2.32 

15  49.1 

57  56.6 

1.27 

L.  23  23.0 

2.31 

1    12.0 

16  15.5 

59  33.7 

0.99 

u.ll  16.0 

2.34 

15  44.6 

57  40.8 

137 

u.ll  50.6 

229 

f    12.5 

16  12.0 

59  20.4 

1.22 

L.  23  44.3 

2.36 

15  40.2 

57  23.8 

1.45 

1    13.0 

16    7.6 

59    4.4 

1.43 

15  a5.3 

57    6.0 

1.51 

L.    0  17.9 

2.26 

13.5 

16    2.5 

58  46.0 

1.61 

u  12  12.7 

2.36 

15  30.3 

56  47.6 

1.55 

u.  12  44.8 

2.22 

1    14.0 

15  56.9 

58  25.7 

1.76 

L.    0  41.0 

2.35 

15  25.2 

56  28.9 

1.56 

L.    1  11.1 

2.17 

14.5 

15  51.0 

58    3.8 

1.87 

U.13    9.1 

2.33 

15  20.1 

56  10.2 

1.54 

u.13  36.8 

2.12 

15.0 

15  44.8 

57  40.8 

1.94 

L.    1  36.9 

2.30 

15  15.2 

55  52.0 

1.50 

L.    2    1.9 

2.06 

'    15.5 

15  38.3 

57  17.3 

1.97 

U.14    4.2 

2.26 

15  10.4 

55  34.4 

1.43 

u.  14  26.2 

2.00 

16.0 

15  31.9 

56  53.6 

1.96 

L.    2  31.1 

2.22 

15    5.9 

55  17.9 

1.33 

L.    2  49.9 

1.95 

1    16.5 

15  25.6 

56  30.3 

1.91 

u.  14  57.3 

2.15 

15    1.7 

55    2.7 

li20 

u.  15  12.9 

1.90 

17.0 

15  19.5 

56    7.9 

1.82 

L.    3  22.8 

2.09 

14  58.0 

54  49.1 

1.05 

L.    3  a5.4 

1.85 

17.5 

15  13.7 

55  46.7 

1.70 

u.  15  47.6 

2.04 

14  54.9 

54  375 

0.89 

u.  15  57.4 

1.81 

1    18.0 

15    8.4 

55  27.1 

1.56 

L.    4  11.7 

1.98 

14  52.3 

54  27.9 

0.70 

L.    4  19.0 

1.78 

1    18.5 

15    35 

55    9.3 

1.40 

u  16  35.0 

1.92 

14  50.3 

54  20.6 

051 

u.  16  40.2 

1.76 

19.0 

14  59.3 

54  53.7 

1.21 

L.    4  57.8 

1.88 

14  49.0 

54  15.7 

0.30 

L.    5     1.3 

1.75  1 

19.5 

14  55.7 

54  40.4 

-      1.00 

u.  17  20.1 

1,84 

14  48.3 

r4  13.4 

—0.09 

u.  17  22.2 

1.74  ' 

20.0 

14  52.7 

54  29.6 

0.79 

L.    5  41.8 

1.80 

14  48.4 

r4  13.7 

4-0.13 

L.    5  43.1 

1.75 

20a> 

14  50.5 

54  21.4 

0.57 

U.18    3.2 

1.77 

14  49.2 

54  16.6 

0.37 

u.18    4.1 

1.76 

,    21.0 

14  49.0 

54  15.9 

0.36 

L.    6  24.4 

1.76 

14  50.7 

54  222 

0.59 

L.    6  25.3 

1.78 

1    21i> 

14  48.2 

54  12.9 

—0.14 

u.  18  45.4 

1.75 

14  52.9 

54  30.4 

0.80 

u.18  46.8 

1.81 

22.0 

14  48.1 

54  12.6 

H-0.08 

L.    7    6.3 

1.74 

14  55.9 

54  41.2 

1.00 

L.    7    8.7 

1.85 

22/> 

14  48.7 

54  14.8 

0.29 

u.  19  27.2 

1.75 

14  59.5 

54  54.3 

1.19 

u.19  31.1 

1.89 

23.0 

14  50.0 

54  195 

0.49 

L.    7  48.3 

1.77 

15    3.7 

55    9.7 

1.37 

L.    7  54.0 

1.94 

23.5 

14  51.9 

54  26.6 

0.67 

U.20    9.7 

1.79 

15    8.4 

55  27.2 

1.53 

u.20  17.6 

2.00 

24.0 

14  54.4 

54  35.8 

0.85 

L.    8  31.4 

1.82 

15  13.6 

55  46.4 

166 

L.    8  42.0 

2.06  1 

24.5 

14  575 

54  47.0 

1.01 

u.20  535 

1.86 

15  19.2 

56    7.0 

177 

u.21    7.1 

2.12  , 

25.0 

15     1.0 

54  59.9 

1.14 

L.    9  16.1 

1.91 

15  25.2 

56  28.7 

1.84 

L.    9  32.9 

2.18 

1    25.5 

15    4.9 

55  14.4 

1J26 

U.21  39.3 

1.96 

15  31.3 

56  51.1 

1.88 

u.21  595 

2.24 

,    26.0 

15    9.2 

55  30.1 

1.35 

L.  10    3.1 

2.01 

15  37.4 

57  13.8 

1.88 

L.  10  26.7 

2.29 

26.5 

15  13.7 

55  46.7 

1.42 

u.  22  27.6 

2.07 

15  435 

57  36.2 

1.85 

U.22  545 

2.33 

27.0 

15  18.4 

56    4.0 

1.46 

L.  10  52.8 

2.13 

15  495 

57  58.0 

177 

L.  11  22.7 

2.36 

27.5 

15  23.2 

56  21.6 

1.47 

U.23  18.7 

2.18 

15  55.1 

58  18.6 

1.66 

u.23  512 

2.38 

28.0 

15  28.0 

56  39iJ 

1.46 

L.  11  45.2 

2.23 

16    0.3 

58  37.8 

1.52 

L.  12  19.8 

2.38 

28.5 

15  32.7 

56  56.6 

1.43 

16    5.0 

58  54.9 

1.34 

29.0 

15  37.4 

57  135 

1.38 

u.   0  12.2 

257 

16    9.0 

59    9.8 

1.13 

u.   0  48.3 

2.37 

1    295 

15  41.8 

57  29.7 

1.31 

L.  12  39.6 

2.30 

16  12.4 

59  22.2 

0.02 

L.  13  16.7 

2.35 

30.0 

15  45.9 

57  44.9 

1.23 

u.   1     7.3 

2.31 

16  15.1 

59  32.0 

0.70 

u.    1  44.8 

2.33 

30.5 

15  49.8 

57  59.0 

1.13 

L.  13  35.2 

2.32 

16  17.0 

59  38.9 

0.47 

L.  14  125 

2i29 

31.0 

15  53.3 

58  12.0 

1.03 

u.   2    3.1 

2.r52 

16  18.1 

59  43.2 

0.24 

u.   2  39.8 

256 

i    315 

15  56.5 

58  23.6 

_H-0.92 

L.14_30.8 

2.31 

16  185 

59  44.7 

_-h0.02 

L.  15    6.7 

2.23 
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WASHINGTON  MEAN  TIME.                                         j 

t 
P 

PHASES. 

Month. 

Lut  Quarter. 

New  Moon,      j    Ftrat  Quarter.   J      FnU  Moon. 

Ust  Quarter. 

New  Moon. 

dhm            dhmi         dhm            dhm 

d     li     m 

January 

1  14  31.0 

8  14  37.4     15    5  57.8     23    4  54.1 

31    7    9.3 

February 

7    1     1.6     13  20  15.9     21  23  52.7| 

29  20    3.6 

March 

7  10  51.0     14  12  58.8     22  17  laO, 

30    5  Hi) 

1     April 

5  20  40.8 

13    7    0.4     21    8  10.5 

28  11  26.3 

;     May 

5    7    5.8 

13    1  12.0     20  20  15.8 

27  16  12.9 

June 

3  18  31.9 

11  18  39.7     19    5  45.9, 

25  21    7.0 

July 

3    7  15.4 

11  10  42.5     18  13  27.6 

25    3  37i) 

dhm 

August 

1  21  25.2 

10    0  48.9     16  20  28.3 

23  12  56.1 

31  12  59.6 

September 

8  12  41.9     15    4    0.9, 

22    1  45.8 

30    5  34.9 

October 

7  22  28.8     14  13    7Jl 

21  18  19.1 

29  22  19.8 

November 

6    6  44.6     13    0  25.0; 

20  14    8.4 

28  14    8.8 

December 

5  14  25.5     12  14    4.I; 

20  11  54.4 

26    4  13J2I 

APOGEE,  PERIGEE.  AND  GREATEST  LIBRATION. 

Monib. 

Perigee.     {     Apogee. 

Perigee. 

GREATEST  UBRATIOH. 

d     fa              d      h 

d      fa     m 

d 

h     m         1        dhm 

January 

9    8.9      24    4.0 

3  12    4  8.B. 

15  15  48  8. W.I    31  19  368.x. 

February 

6  21.3      20    3.9; 

12  21  43s.w.     28  22    98.E. 

March 

6    8.6      18  15.2        d     fa 

12 

4  51  8.W.     27    7  27  8.E. 

April 
May 

3  12.5      15    8.9:    30  17.9 

9 

7  14  8.W.     22  14  31 8.E.  U 

13    4.1,    25  19.1 

6  23  25  8.W.     19  10    Os.k.  H 

June 

9  22.3     21  20.6 

2  20  d30.w. 

16 

0    7  8.E. !    29    4  158.W.I 

July 

7  15.0     19  20.8 

14 

0    2  8.E. '    26  10  12S.W. 

August 

4    2.9     17    5.0 

11 

4  38  8.E.     23    9    98.W. 

August 

31    6.2 

1 

September 

14  15.3      27  10.9| 

8 

9  37  8.E. '    20  14    38.W. 

October 

13    0.3,  25    0.61 

6    8    6  N.E. 

18  19  18N.W.                          II 

November 

11    0.5      21  20.2; 

2    6  528JE:. 

15  19  llN.w.     28  11  35  8i.  II 

December 

6    5.1      19  16.7|    31  13.6| 

13 

6    2n.w.     25  17  308.E.  | 

MOON'S  EQUATOR. 

The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  nieans  of  the  fel-  | 

lowing  formulas  and  tables. 

J—  the  inclination  of  the  moon's  equator  V  28'. 8, 

Q  Bs  mean  longitude  of  moon's  ascending  node  (see  page  250), 

C  B=  die  angle  which  the  mean  meridian  of  the  moon's  disc  makes  ^rith  the  drcle  of  decluuir  || 

tion  reckoned  from  north  to  west  on  the  apparent  disc. 

X,  /3,  a',  and  b'  the  apparent  longitude,  latitude,  right  ascension,  and  dediaatiaa  of  the  moon  || 

affected  with  parallax. 

AX— 0'.57  8ina(X  — a), 

a»c08  (8— X)  sin/, 

tan/3  =  8in(8— X)tan/. 

In  these  formulas,  the  tables  p.  8  of  the  Appendix  may  be  subrtitated 

The  libration  in  latitude  =  6  =  JB  —  /3. 

The  libration  in  longitude  =»  i  =  X  H-  AX  H-  aft  - 

-C 

«n  C=  «n  .?»(«-*-'- a +^) «n.««».( 

a'-Q'), 

co«8' 

COS* 
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WASHINGTON  MEAN  TIME. 

MOON'S  EQUATOR. 

, 

'         Sldeml 

i 

A 
AMsanUng  If  od»  MX 

Q' 

<C 

Date 
Oh. 

1 

Xnellnattoii  to 

fbe  Barth'f 

Eqaator. 

Eftrth't  Eqaator 

to  Aaoandhig  Nod*  on 

ICeUptlc. 

AKeodiDgNod« 
on  Kartb't 
Equator. 

VoDB'aUeaii 
Longitttde. 

!               d 
i             0 

2I    19'.7 

5§    4^.9 

2    57'.5 

179°    42'.2 

10 

24    20.3 

52    14.3 

2    56.3 

311     as 

ao 

24    20.9 

51    43.8 

2    55.0 

82    3a7 

30 

24    21.6 

51     13.2 

2    53.8 

213    55.0 

40 

24    22.2 

50    42.7 

2    52.5 

345    19.2 

1               50 

24    22.8 

50    12.1 

2    51-3 

116    4a5 

60 

24    23.4 

49    41.6 

2    50.0 

248      7.7 

70 

24    24.0 

49    11.1 

2    48.7 

19    32.0       i 

80 

24    24.6 

48    40.6 

2    47.4 

150    56.2 

90 

24    25JJ 

48    10.1 

2    46.1 

282    20.5 

I 

100 

24    2S.8 

47    39.6 

2    44.8 

53    44.7 

110 

24    2(3.4 

47      9JJ 

2    4a4 

185      9,0 

120 

24    27.0 

46    38.8 

2    42.1 

316    33.2 

130 

24    27.5 

46      8.3 

2    40.7 

87    57.5 

140 

24    28;l 

45    37.9 

2    39.4 

219    21.7 

150 

24    28.7 

45      7.5 

2    38.0 

350    46.0 

100 

24    29.3 

44    37.1 

2    r)6.e 

122    10.2 

170 

24    29.9 

44      6.7 

2   :)5J2 

253    34.5 

180 

24    30.4 

43    3C>.4 

2    33,7 

24    58.7 

190 

24    31.0 

43      6.0 

2    32.3 

156    23.0 

200 

24    31.6 

42    35.6 

2    30.9 

287    47.2      : 

'             210 

24    32JJ 

42      5.3 

2    29.4 

59    li.5 

,             220 

24    32.7 

41    34i) 

2    27.9 

190    35.8 

230 

24    33.3 

41      4.6 

2    26.5 

322    ao 

240 

24    33.8 

40    34.2 

2    25.0 

93    24.3 

250 

24    34.3 

40      3.9 

2    23.5 

224    48L5 

1             260 

24    34.8 

39    33.6 

2    22.0 

356    12.8 

270 

24    35.3 

39      3.3 

2    20.5 

127    37.0 

280 

24    35.9 

38    32.9 

2    18.9 

259      1.3      j 

290 

24    36.4 

38      2.6 

2    174 

30    25.5  . 

300 

24    36.9 

37    32^ 

2    15.9 

161    49.8 

310 

24    37.4 

37      2.1 

2    14.3 

293    UJO 

,             320 

24    37.9 

36    31.8 

2    12.7 

64    38.3 

330 

24    38.3 

36      1.6 

2    11.2 

196      2.(5      , 

340 

24    38.8 

35    31^ 

2      9.6 

327    26.8      ! 

1             350 

24    39.3 

35      1.1 

2      8.0 

98    51.1      ; 

360 

24    39.7 

34    80,9 

2      6.4 

230    15.3      ! 

370 

24   4ao 

34      0.8 

2      4.8 

1    39.5 

aae 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.         || 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  Coefficient 
of  I. 

Of<2. 

Mean  Solar 
Time  Of  Me- 

■  1 
Side, 
real 
Data 

Month. 

At 
Mean  Noon. 

1 

At 
Transit 

At 

MeanNooo. 

At 
Tnnsit 

InB.A. 

In  Dec. 

InR.A. 

In  Dec. 

ridian  Transit. 

of    ' 
Tran- 
sit 

d 

h    m     1 

m     8 

O        f        II 

27'    ^U 

d     h     m 

d 

Jan.    1 

20    0    5.87 

0  25.86 

-22  28  20.4 

+9.41017 

+9.9784 

-4.37;  +5.25 

1     1  17.8 

0 

2 

20    6  11.C6 

6  31.00 

22    4  53.8 

3  33.7 

9.39769 

0.0005 

4.44 

5.21 

2     1  19.9 

1 

3 

20  12    4.91 

12  24.65 

21  40  19.2 

38  53.5 

9.38276 

0.0194 

4.50 

5.16 

3    1  21.8 

2 

4 

20  17  45.70   18    5.03 

21  14  44.5 

13  13.8 

9.36491 

0.0354 

4.56 

5.09 

4     1  23.6 

3 

5 

20  23  11.49 

23  30.22 

20  48  18.1 

46  43.0 

9.34352 

0.0481 

4,62 

5.00 

5    1  25.0 

4 

6 

20  28  20.12 

28  38.01 

20  21  10.8 

19  32.3 

9.31772 

0.0574 

4.67 

4.84 

6    1  26.2 

5  ! 

7 

20  33    9.20 

33  26.00 

19  53  35.2 

51  54.5 

9286il 

0.C630 

4.73 

+4.53 

7    1  27.1 

6' 

8 

20  37  36.11 

37  51.56 

19  25  45.7!  24    4.0 

9iM798 

0.C647 

4.78 

-3.72 

8    1  27.6 

7 

9 

20  41  37.97 

41  5182 

18  57  58.6 

56  177 

9.2002:5 

0.0617 

4.83 

4.70 

9    1  27.6 

8 

10 

20  45  11.74 

45  23.72 

18  30  32.4 

28  53.8 

9.13977 

0.0536 

4.88 

5.00 

10    1  27.2 

9 

11 

20  48  14.22 

48  24.09 

18    3  47.3 

2  12.9 

9.06109 

0.0386 

4.92 

5.18 

11     1  26.3 

10 

12 

20  50  42.15 

50  49.71 

17  38    5.3 

36  36.9 

8.95415 

0.0185 

4.96 

5.32 

12    1  24.8 

11  . 

13 

20  52  32.30 

52  37.41 

17  13  49.7 

12  29^2 

8.79689 

9.9891 

4.99 

5.42 

13    1  22.6 

12  ' 

14 

20  53  41.66 

53  44.25 

16  51  24.1 

50  13.2 

8.52342 

9.9497 

5.02 

5.51 

14     1  19.8 

13 

15 

20  54    7.62 

54    7.75 

16  31  11.9 

30  11.9 

+7.38695 

9.8976 

5.04 

5.57 

15    1  16.3 

14 

16 

20  53  48.16 

53  45.97 

16  13  35.5 

12  47.1 

-8.47156 

9.8291 

5.05 

5.63 

16    1  12.0 

15 

17 

20  52  42.14 

$2  37.94 

15  58  54.3 

58  }7<) 

8.79298 

9.7380 

5.05 

5.66 

17    1    6.9 

16 

18 

20  50  49.60 

50  43.81 

15  47  24.1 

46  59.2 

8.97352 

9.6129 

5.C4 

5.69 

18     1     1.1 

17 

19 

20  48  11.91 

48    5.09 

15  39  15.7 

39    ISi 

9.09551 

9.4278 

5.01 

5.70 

19     0  54.5 

18 

20 

20  44  52.02 

44  44.79 

15  34  33.4 

34  27.6 

9.18323 

+9.0955 

4.96 

6.69 

20    0  47.3 

19 

21 

20  40  54.56 

40  47.60 

15  33  15.1 

33  15.8 

9.24697 

-8.1700 

4.88 

5.67 

21     0  39.4 

20  , 

22 

20  36  25.74 

36  19.66 

15  35  11.7 

35  16.2 

9.29201 

9.)621 

4.76 

5.64 

22    0  31.0 

21 

23 

20  31  33.11 

31  28.46 

15  40    7.5 

40  13.3 

9.32123 

9.4201 

4.57 

5.58 

23    0  22.2 

22, 

24 

20  26  2556 

26  22.40 

15  47  41.8 

47  46.6 

9.33641 

9.5622 

-4.17 

5.51 

24    0  13.2 

23I 

25 

20  21  11.26 

21  10.37 

15  57  30.1 

57  31.9 

9.33858 

9.6523 

+3.85 

5.42 

25    0    4.1 

21 

26 

20  16    0.16!  16    1.22 

16    9    6£ 

9    4.0 

9.32841 

9.7118 

4.44 

5.29 

25  23  55.0 

25 

27 

20  11    0.44 

11    3.26 

16  22    4.7,  21  56.9 

9.30621 

9.7504 

4.66 

5.14 

26  23  46.1 

26 

28 

20    6  19.55 

6  23.75 

16  35  59.6 

35  46.3 

9i27188 

9.7739 

4.78 

4.91 

27  23  37.6 

27 

29 

20    2    3.661    2    8.79 

16  50  28.7 

50  10.0 

9.22467 

9.7a58 

4.86 

-4.54 

28  23  29.4 

28! 

30 

19  58  17.52  o8  23.10 

17    5  12.4 

4  48.9 

9.16401 

9.7886 

4.90 

+3.76 

29  23  21.7      29  | 

31 

19  55    4.39  55    9.93 

17  19  53.9 

19  26.3 

9.08693 

9.7839 

4.93 

4.59 

30  23  14.6 

30 

Feb.  1 

19  52  26.21   52  31.26 

17  34  19.4 

33  48.6 

8.98882 

9.7728 

4.94 

4.82 

0  23    8.0 

31  1 

2 

19  50  23.79  50  27.97 

17  48  17.7 

47  44.6 

8.86C88 

9.7562 

4.93 

4.94 

1  23    2.0 

32 

3 

19  48  56.99  49    0.01 

18    1  39.7 

1     5.3 

8.68200 

9.7345 

4.r2 

5.02 

2  22  56.6 

33 

4 

19  48    4.96  48    6.58 

18  14  18.0 

13  43.1 

8.38658 

9.7075 

4.91 

5.08 

3  22  51.8 

34    ; 

5 

19  47  46.35'  47  46.43 

18  26    6.6 

25  32.9 

-7J23081 

9.6755 

4.88 

5.12 

4  22  47.5 

35 

6 

19  47  59.45]  47  57.91 

18  37    0.7 

36  27.5 

+8.29358 

9.6377 

4.86 

5.15 

5  22  4^J8 

36 

7 

19  48  4^.31   48  39.12 

18  46  56.4 

46  25.1 

8.59812 

9.5938 

4.83 

5.17 

6  22  41).6 

37 

8 

19  49  52.94  49  48.11 

18  55  50.3 

55  21.5 

6.76514 

9.5424 

4.79 

5.19 

7  22  37.8 

38  1 

9 

19  51  29.32  51  22.90 

19    3  39.5 

3  13.8 

8.87739 

9.4812 

4.76 

6i21 

8  22  35.4 

39 

10 

19  53  29.44  53  21.50 

19  10  21.7 

9  59.5 

8.96007 

9.4075 

4.72 

5.22 

9  22  33.4 

40 

11 

19  55  51.40  55  42.04 

19  15  55.0 

15  36.6 

9.02428 

9.3162 

4.68 

6.23 

10  22  31i) 

41 

12 

19  58  33.41  58  22.73 

19  20  17.7 

20    3.5 

9.07580 

9.1974 

4.64 

5.24 

11  22  30.6 

42 

13 

20    1  33.77     1  21.88 

19  23  28.4 

23  18.6 

9.11810 

9.0297 

4.61 

5i25 

12  22  29.6 

43  i 

14 

20    4  50.91     4  37.92 

19  25  25.8 

25  20.6 

9.15348 

8.7469 

4.57 

6.25 

13  22  26.9 

44 

15 

20    8  23.39     8    9.40 

19  26    8.8 

26    8.5 

9.18347 

-7.5740 

4.53 

5.26 

14  22  285 

45  1 

16 

20  12    9.88'  11  55.02 

19  25  36.5 

25  41.1 

9.20914 

+8.6879 

4.49 

5.26 

15  22  28.4 

46 

17 

20  16    9.171  15  53.54 

19  23  48.2 

23  57.7 

9.23137 

9.0075 

4.45 

5.27. 

16  22  28.4 

47  , 

18 

20  20  20.16,  20    3.86 

19  20  43.3 

20  67.6 

9.25068 

9.1911 

4.41 

6.27 

17  22  28.6 

48 

19 

20  24  41.83  24  24.96 

19  16  21.2 

16  40.3 

9.26764 

9.3201 

4.37 

6J87 

18  22  29.0 

40  , 

20 

20  29  13.27,  28  55.92 

19  10  41.4 

11     5.3 

9.28263 

9.4200 

4.33 

5.27 

19  22  29.6 

50  i 

21 

20  33  53.66  33  35.91 

19    3  43.7 

4  12.1 

9.29590 

9.5013 

4.30 

5i28 

20  22  30.3 

51 

22 

20  38  42.26  38  24.21 

18  55  27.8 

56    0.7 

9.30773 

9.5702 

4  26 

5J28 

21  22  31.2 

52 

23 

20  43  38.37  43  20.08 

18  45  53.4 

46  30.7 

9.31827 

9.6296 

4.22 

6.28 

22  22  32.2 

53 

24 

20  48  41.38  48  22.91 

18  35    0.4 

35  42.0 

9.32775 

9.6819 

4.18 

5.28j 

23  22  33.3 

54 

25 

20  53  50.73  53  32.17 

18  22  48.8  23  34.5 

9.33628 

9.7287 

4.15 

5.28! 

24  22  34.5 

55 

26 

20  59    5.91   58  47.30 

18    9  18.6  10    8.2 

9.34400 

9.7708 

4.11 

5.281 

25  22  35.8 

56 

27 

21    4  26.48     4    7.88 

17  54  29.7  55  23.0 

9.35101 

9.8092 

4.08 

5.28 

26  22  37iJ 

57 

28 

21     9  52.02     9  33.48 

17  38  22.2|  39  19.0 

9.35738 

9.8444 

4.04 

538 

27  22  38.7 

58 

29 

21  15  22.16  15    3.73 

17  20  56.3 

21  56.3 

9.36321 

9.8771 

4.01 

5.28 

28  22  40i2 

59  ! 

30 

21  20  56.58'  20  38.31 

17    2  12.0 

3  15.1 

9.36a'>8 

9.9074 

3.98 

5.28 

29  22  41.8 

60; 

31 

21  26  34.98  26  16.90 

-16  42    9.5  43  15.31 

+9.37350 

+9.9355 

+3.95:  +5i?7l 

30  22  43.5 

Jj 
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Dmjot 


d 
Mar.  1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

Id 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 


25 
26 
27 
28 
29 

30 
31 


Right 


Appanat 
ht  Ascension. 


Al 

Mean  Noon. 


At 
Tnnait 


Apparent  Declination. 


At 
Mean  Noon. 


At 

Transit. 


21  43  51.60 

43  34.31 

15  34  14.7 

21  49  43.61 

49  26.65 

15    9    1.5 

21  55  38.58 

65  21  .?6 

14  42  31.3 

22    1  36.38 

1  20.14 

14  14  44.4 

22    7  36.91, 

7  21.07 

13  45  41.0 

22  13  40.11 

13  24£9 

13  15  21.4 

22  19  45.91 

19  30.94 

12  43  46.0 

22  25  54.28 

25  39.77 

12  10  55.2 

^  32    5.20; 

31  51.16 

11  36  49.4 

22  38  18.67' 

38    5.13 

11     1  28.9 

22  44  34.69. 

44  21.66 

10  24  54.1 

22  50  53.30' 

50  40.81 

9  47    5.5 

22  57  14.56 

57    2.62 

9    8    3.8 

23    3  38.55 

3  27.18 

8  27  49.4 

23  10    5.34I 

9  54.57 

7  46  23.0 

23  16  35.03, 

16  24.86 

7    3  45.5 

23  23  7.71  22  58.18 
23  29  43.501  29  34.63 
23  36  22.53;  36  14.34 
23  43  4.93I  42  57.44 
23  49  50.82  49  44.07 


6  19  57.5 
5  35  0.3 
4  48  54.9 
4  1  42.6 
3  13  25.1 


23  56  40.34  56  34.36  2  24  4.4 
0  3  33.61  3  28.42  1  33  42.7 
0  10  30.75'  10  26.39-  0  42  22.5 
0  17  31.86'  17  28.36+  0  9  53.1 
0  24  37.011  24  34.41   1  3  0.5 


21  20  56.58  20  38.31-17'  2  12".0  3  1^.1 
21  26  34.98  26  16.90|  16  42  9.51  43  15.3 
21  32  17.10  31  59.26i  16  20  48.91  21  57.2 
21  38  2.71  37  45.14'  15  58  10.6  59  21.2 

35  27.3 

10  15.8 
43  47.1 
16  1.4 

46  58.9 
16  39.9 

45  4.8 

12  14.0 

38  8.0 
2  46.8 

26  11.1 

48  21.2 
9  18.0 

29  1.7 

47  33.0 

4  52.8 

21  1.8 

36  1.3 

49  52.1 
2  35.7 

14  13.6 

24  47.9 

34  20.8 
42  54.8 

9  27.0 

2  41.0 

56  42.9 
51  28.0 

46  50.6 

42  44.2 

39  1.4 

35  33.8 
32  12.1 
28  46.2 

25  4.9 

20  56.1 

16  7.2 

10  25.4 

3  37.2 
55  29.9 
45  50.2 

34  26.7 

21  8.6 

5  45.8 

48  10.1 
28  14.7 

5  53.9 
41  3.9 

13  41.7 

43  46.1 

11  16.4 

36  13.1 
58  37.2 
18  30.3 

35  54.2 

50  51.6 
3  24.7 

13  36.1 


0  31  46.25 
0  38  59.60 
0  46  17.02 

0  53  38.40 

1  1  3.58 

1  8  32.29 

1  16  4.19 

1  23  38.84 

1  31  15.67 

1  38  53.99 

1  46  33.02 

1  54  11.85 

2  1  49.4 
2  9  24.78 
2  16  56.63 

2  24  23.81 
2  31  45.07 
2  38  59.19 
2  46  4.95 
2  53  1.19 

2  59  46.79 

3  6  20.69 
3  12  41.90 
3  18  49.49 
3  24  42.59 

3  30  20.39  30  37.46 
3  35  42.17  35  58.69 
3  40  47.22  41  3.08 
3  45  34.87  45  49.93 
3  50  4.53  50  18.69 

3  54  15.621  54  28.79  23  2  47.2 
3  58  7.591  58  19.69  +23  13  6.3 


31  44.59 

38  58.92 
46  17.36 

53  39.80 

1  6.07 

8  35.91 

16  8.96 

23  44.79 

31  22.82 

39  2.34 

46  42.56 

54  ^.55 

2  1.30 

9  37.70 

17  10.55 

24  38.64 

32  0.73 
39  15.55 
46  21.89 
53  18.58 

0  4.49 

6  38.55 

12  59.78 

19  7.23 

25  0.06 


1  56  55.4 

2  51  33.1 

3  46  48.0 

4  42  33.6 

5  38  42.6 

6  35  6.6 

7  31  36.4 

8  28  2.1 

9  24  12.5 

10  19  55.6 

11  14  59.1 

12  9  J0J2 

13  2  15  7 

13  54  2.7 

14  44  18.5 

15  32  51.4 

16  19  30.6 

17  4  6.5 

17  46  30.6 

18  26"  36.0 

19  4  17.1 

19  39  30.0 

20  12  11.8 

20  42  20.9 

21  9  56.7 

21  34  59.4 

21  57  30.1 

22  17  30.2 
22  35  1.5 
22  50  6.4 


Log  Coefficient 

Log  Coefficient 

ofl 

of  12. 

InR.A. 

In  Dec. 

InlLA. 
+3.98 

In  Dec. 

+9.36658 

+9.9074 

+5.28 

9.37350 

9.9355 

3.95 

5.27 

9.37808 

9.9620 

3.92 

5.27 

9.38232 

9.9870 

3.90 

5.27 

9.38630 

0.0103 

3.88 

5.27 

9.39007 

0.0324 

3.85 

5.27 

9.39359 

0.0534 

3.84 

5.27 

9.39697 

0.0733 

3.82 

5.26 

9.40021 

0.0923 

3.81 

5.26 

9.40336 

0.1105 

3.80 

5.26 

9.40641 

0.1279 

3.79 

5.26 

9.40942 

0.1445 

3.79 

5.26 

9.41241 

0.1604 

3.79 

5.26 

9.41538 

0.1755 

3.79 

5.25 

9.41834 

0.1902 

3.79 

5.25 

9.42134 

05043 

3.80 

5.25 

9.42440 

0.2178 

3.82 

6.24 

9.42753 

0.2309 

3.83 

5.24 

9.43071 

0iJ433 

3.84 

5.23 

9.43401 

0i2553 

3.86 

6.23 

9.43738 

0.2669 

3.87 

6.22 

9.44086 

0.2781 

3.89 

6.22 

9.44446 

0.2887 

3.91 

5.21 

9.44816 

0.2988 

3.93 

6.20 

9.45197 

0.3084 

3.94 

5.18 

9.45588 

0.3175 

3.96 

5.17 

9.45989 

0.3261 

3.97 

6.15 

9.46398 

0.3342 

3.98 

5.13 

9.46810 

0.3416 

3.99 

6.10 

9.47226 

0.3484 

3.99 

6.06 

9.47642 

0.3544 

4.00 

-   6.02 

9.48053 

0.3597 

3.99 

4.95 

9.48452 

0.3641 

3.98 

4.87 

9.48836 

0.3677 

3.1]6 

4.75 

9.49195 

0.3702 

3.93 

4.56 

9.49622 

0.3716 

3.89 

+4.15 

9.49809 

0.3717 

3.82 

-3.98 

9.50045 

0.3705 

3.73 

4.57 

9.50222 

0.3677 

3.56 

4.82 

9.50328 

0.3634 

+3.24 

4.98 

9.50354 

0.3574 

-2.68 

5.10 

9.50289 

0.3406 

3.46 

6.20 

9.50123 

0.3396 

3.74 

6.28 

9.49848 

0.3278 

3.92 

6.34 

9.49459 

0.3138 

4.05 

6.40 

9.48943 

0.2976 

4.16 

6.44 

9.48300 

0.2793 

4.23 

5.47 

9.47526 

0.2584 

4.31 

6.50 

9.46612 

0.2354 

4.36 

6.52 

9.45659 

0.2097 

4.41 

6.54 

9.44361 

0.1816 

4.45 

5.55 

9.43016 

0.1508 

4.49 

6.56 

9.41516 

0.1172 

4.52 

5.57 

9.39852 

0.0802 

4.54 

6.57 

9.38019 

0.0401 

4.57 

5.57 

9.36005 

9.9959 

4.59 

5.56 

9.33702 

9.9471 

4.61 

6.56 

9.31360 

9.8928 

4.62 

6.55 

9.2^87 

9.8318 

4.64 

5.55 

9.25740 

9.7620 

4.65 

6.54 

9.22478 

9.6804 

4.66 

5.53 

+9.18848 

+9.5813 

-4.67 

-5.53 

Mean  Solar 
Time  of  Me- 
ridian Transit. 


d  Ii  m 

0  22  41.8 

1  22  43.5 

2  22  45.3 

3  22  47.1 

4  22  49.0 

5  22  50.9 

6  22  52.9 

7  22  54.9 

8  22  57.0 

9  22  59.1 

10  23  1.3 

11  23  3.5 

12  23  5.7 

13  23  8.0 

14  23  10.3 

15  23  12.7 

16  23  15.1 

17  2:}  17.5 

18  23  20.0 

19  23  22.6 

20  23  25.2 

21  ^  27.9 

22  23  30.6 

23  23  33.3 

24  23  36.2 

25  23  39.1 

26  23  42.0 

27  23  45.0 

28  23  48.1 

29  23  61.3 

30  23  54.6 

0  23  57.8 

2  0  1.1 

3  0  4.5 

4  0  8.0 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 


0  11.6 

0  15.2 

0  18.8 

0  22.5 

0  26.2 

0  29.9 

0  33.6 

0  37.3 

0  41.0 

0  44.6 

0  48.1 

0  51.5 

0  54.8 

0  57.9 

1  0.9 


20 
21 


1  3.8 

1  6.4 

22  1  8.8 

23  1  11.0 

24  1  12.9 


26 
26 
27 

28 


1  14.6 

1  16.0 

1  17.1 

1  17.9 

29  1  18.5 

30  1  18.7 

31  1  18.6 


Bide- 
real 
Date 
of 
Tran- 


d 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 

74 

75 
76 
77 

78 
79 

80 
81 

82 
83 

84 

85 
87 


90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

101 
102 
103 
104 
1C5 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 
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©ay  of 
Month. 

AppArent 
Right  AsGvnsion. 

Apparent  DecUnatioii. 

Log  Coefficlrat 
off. 

Log  Coefficiflnt 
of«^. 

If eaa  Solar 

ThneofUe- 

ridiaii  Txmnsit 

1 
8id«. 
raU 
Data 

•r 

Tnm- 

Al 

MMmNoon. 

h    m     8 
3  58    7.59 

At 

Tnndt. 

At 

MomNoon. 

At 

Transit. 

InBJL. 

laDws. 

InRJl. 

In  Dm. 

d 
May.  1 

58  19.69 

+23°  13'    d'.3 

13  3^'.l 

+9.18848 

+9.5813 

-4.67 

-5.53 

d     h     m 
1     1   18.6 

4 
129 

2 

4     1  39.96 

1  50.92 

23  21    6iJ 

21  28.3 

9.14789 

9.4557 

4.68 

5.52 

2     1   185 

123 

3 

4    4  52.28 

5    2.04 

23  26  49.6 

27    4.2 

9.1C209 

9.2825 

4.69 

5i>l 

3     1   174 

124 

4 

4    7  44.15 

7  52.68 

23  30  18.8!  30  26.2 

9.04986 

8.9969 

4.70 

5.50 

4     1  16.3 

125 

5 

4  10  15.22 

10  22.50 

23  31  36.4 

31  36.9 

8.98957 

+7.9420 

4.71 

5.49 

6     1  14.9 

126 

6 

4  12  25.23 

12  31Ja6 

23  30  44.9 

30  39.0 

8.9ie68!-8.9031 

4.71 

5.48 

6    1  13.1 

127  i 

7 

4  14  13.99 

14  18.79 

23  27  46.8 

27  34.9 

8.83331 

9.2227 

4.71 

5.48 

7    1  11.0 

128' 

8 

4  15  41.43 

15  45.06 

23  22  44.8'  22  27.4 

8.72700 

9.4015 

4.71 

5.46 

8    1    8.5 

129 

9 

4  16  47.60 

16  50.11 

23  15  41.9 

15  19.8 

8.58656 

95250 

4.71 

5.45 

9    I    5.6 

130 

10 

4  17  X2.67 

17  34.15 

23    6  41.1 

6  15.1 

8.38097 

9.6187 

4.70 

544 

10    1    2.4 

131 

11 

4  17  56.98 

17  57i>4 

22  55  46.1 

55  16.9 

+7.99024 

9.6034 

4.69 

542 

11    0  58.9 

132 

12 

4  18    1.03 

18    0.80 

22  43    1.2:  42  29.8 

-7.61028 

9.7546 

4.67 

5.40 

12    0  55.0 

133 

13 

4  17  45.52 

17  44.63 

22  28  31.3.  27  58.7 

6.23058 

9.80G6 

4.65 

5..38 

13    0  50.8 

134 

14 

4  17  11.37 

17    9.97 

22  12  22.4;  11  49.7 

8.47632 

9.8485 

4.63 

5.35 

14    0  46.3 

135 

15 

4  16  19.71 

16  17.97 

21  54  41.3  54    9.5 

8.61972 

9.8847 

4.59 

5.31 

15    0  415 

136 

16 

4  15  11.88 

15    9.97 

21  35  36.1 '  35    6.1 

8.71907 

9.9152 

4.55 

5.26 

16    0  364 

137  1 

17 

4  13  49.45 

13  47.52 

21  15  I6.2:  14  49.1 

8.79186 

9.9398 

4.49 

5.19 

17    0  31.1 

138 

18 

4  12  14.18 

12  12.38 

20  53  52.3'  53  29.0 

8.84618 

9.9595 

4.42 

5.10 

18    0  25.6 

139 

19 

4  10  28.04 

10  26.51 

20  31  36.2  31  17.4 

8.88649 

9.!)745 

4.33 

4.97 

19    0  19.9 

140 

2i) 

4    8  33.14 

8  31.98 

20    8  41.3     8  27.7 

8.91554 

0.9645 

4.20 

4.77 

20    0  14.1 

141 

21 

4    6  31.71 

6  31.01 

19  45  22.1   45  14.2 

8.93482 

9.9896 

4.01 

-4.35 

21    0    8.1 

142 

22 

4    4  26.06 

4  25.87 

19  21  53.7  21  51.6 

8.94537 

9.9900 

-3.66 

+4.20 

22    0    2.1 

143 

23 

4    2  18.55 

2  18.90 

18  58  31.9;  58  35.7 

8.94773 

9.9a'>7 

+3.08 

4.74 

22*23  56.1 

144 

24 

4    0  11.51 

0  12.38 

18  35  32.8;  35  42.2 

8.94212 

0.9759 

3.62 

4.97 

23  23  50.0 

145 

25 

3  58    7.22 

58    8.57 

18  13  12.2j  13  36.8 

8.92864 

9.9609 

4.07 

6.11 

24  23  44.1 

146 

2G 

3  56    7.85 

56    9.61 

17  51  45.3  52    4.3 

8.90696 

9.940i 

4.23 

6.22 

25  23  385 

147 

27 

3  54  1544 

54  17.52 

17  31  26.61  31  49.3 

8.87623 

9.9135 

4.33 

5i» 

26  23  324 

148 

28 

3  52  31.88 

52  34.16 

17  12  29.4|  12  54.7 

8.83530 

9.8799 

4.41 

5.35 

27  23  26.7 

149 

29 

3  50  58.86 

51     151 

16  55    5.8  55  32.5 

8.78236 

9.8386 

4.46 

5.40 

28  23  215 

150 

33 

3  49  37.86 

49  40.14 

16  39  25.8.  39  52.9 

8.71420 

9.7886 

4.50 

5.43 

29  23  16X) 

151 

31 

3  48  30.12 

48  32.20 

16  25  37.8  26    4.1 

8.62511 

9.7278 

4.54 

546 

30  23  lOi) 

152 

June  1 

3  47  36.71 

47  38.44 

16  13  48.6  14  13.0 

8.50374 

9.6533 

4.56 

647 

0  23    6.0 

153 

2 

3  46  58.51 

46  59.75 

16    4    3.1!    4  24.4 

8.32380 

9.5597 

4.58 

5.49 

1  23    IJ5 

154 

3 

3  46  36.22 

46  36.86 

15  56  24.5;  56  41.8 

-7.99209 

9.4376 

4.60 

5.49 

2  22  675 

155 

4 

3  46  30.37 

46  30.27 

15  50  54.6j  51    7.0 

+7i24131 

9.2655 

4.61 

5.49 

3  22  635 

156: 

5 

3  46  41.34 

46  40.41 

15  47  33.5;  47  40.3 

8.13078 

8.9783 

4.61 

5.49 

4  22  494 

157 ; 

6 

3  47    9.37 

47    7.50 

15  46  20.1!  46  20.8 

8.40548 

-7.a502 

4.62 

548 

5  22  45.9 

158 

7 

3  47  54.62 

47  51.75 

15  47  12.1 

47    6.2 

8.57315 

+8.8977 

4.62 

5.47 

6  22  42.7 

159 

8 

3  48  57.16 

48  53.22 

15  50    6.4 

49  63.6 

8.694C6 

9.2112 

4.62 

5.46 

7  22  39.8 

160 

9 

3  60  16.98 

50  11.92 

15  54  69.0 

54  39.1 

8.7882J) 

9.3859 

4.62 

5.44 

8  22  375 

161 

10 

3  51  54.02 

51  47.80 

16    1  45.1 

1  18.0 

8.86542 

9.5055 

4.62 

6.42 

9  22  34.8 

162 

11 

3  53  48.19 

53  40.79 

16  10  19.6'    9  45.5 

8.93055 

9.5950 

4.61 

5.39 

10  22  32.8 

163  i 

12 

3  55  59.39 

55  50.79 

16  20  36.6'  19  55.6 

8.98678 

9.6652 

4.61 

5.37 

11  S2  31.0 

164  ; 

13 

3  58  27.51 

58  17.70 

16  32  30.0  31  42.5 

9.03626 

9.7221 

4.61 

5.34 

12  22  21)i> 

165  : 

14 

4    1  12.43 

1     1.42 

16  45  53.3|  44  59.6 

9.08039 

9.7691 

4.60 

5.30 

13  22  28.3 

166 

15 

4    4  14.03 

4    1.84 

17    0  39.8  59  40.4 

9.12016 

9.8082 

4.60 

557 

14  22  27.4 

167; 

16 

4    7  32.19 

7  18.85 

17  16  42.61  15  38.0 

9.15639 

9.8409 

4.60 

6.22 

15  22  26.7 

168 

17 

4  11    6.85 

10  52.38 

17  a3  54.6  32  45.5 

9.18973 

9.8686 

4.60 

5.17 

16  22  26.3 

169  1 

18 

4  14  57.94 

14  42.38 

17  52    8.4:  50  55.4 

9.22056 

9.8917 

4.60 

5.12 

17  22  265 

170  1 

19 

4  19    5.41 

18  48.82 

18  11  16.5 

10    0.4 

9.24929 

9.9108 

4.60 

6.05 

18  22  26.4 

171  ' 

20 

4  23  29.24 

23  11.67 

18  31  11.0 

29  52.5 

9.27623 

9.9262 

4.60 

4.97 

19  22  26.8 

172 

21 

4  28    9.43 

27  50.94 

18  51  44.0 

50  23.9 

9.30162 

9.9383 

4.60 

4.86 

20  22  27  J> 

173  1 

22 

4  33    6.00 

32  46.67 

19  12  47.2;  11  26.2 

9.32562 

9.9473 

4.60 

4.72 

21  22  28.5 

174! 

23 

4  38  18.98 

37  58.88 

19  34  12.0  32  51.0 

9.34839 

9.9531 

4.60 

449 

22  22  29.8 

175  1 

24 

4  43  48.39 

43  27.62 

19  55  49.6  54  29.5 

9.37011 

9.9558 

4.60 

+3.94 

23  22  31.3 

176 

25 

4  49  34.27 

40  12.03 

20  17  30.7  16  12.3 

9.39079 

9.9554 

4.60 

-4.17 

24  22  331 

177' 

26 

4  55  36.63 

55  14.83 

20  39    5.6  37  49.5 

9.41055 

9.%17 

4.60 

4.60 

25  22  355 

178 

27 

5    1  55.46 

1  33.32 

21     0  24.2  59  11.6 

9.42942 

9.9444 

4.60 

4.81 

26  28  37.5 

179 

28 

5    8  30.73 

8    8.40 

21  21  16.0,  20    7.5 

9.44744 

9.9332 

4.60 

4.96 

27  22  405 

180 

29 

5  15  22.34 

14  59.94 

21  41  30.0 

40  26.3 

9.46461 

9.9176 

4.59 

5.07 

28  22  43.1 

181    i 

1 

30 

5  22  30.10 

22    7.80 

22    0  54.9 

59  56.6 

9.48089 

9.8972 

4.58 

5.17 

29  22  46.3 

Its' 

31 

6  29  53.76 

29  31.74 

+22  19  18.8  18  26.5 

+9.49628 

+9.8708 

+4.57 

-555 

30  58  49.7 

Its ; 
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i 

Right  AMensloa. 

Log  Coefficient 
oft. 

hoK  Coeffloieat 

ofl*. 

Mean  Solar 
Time  of  Me- 

Side 
real 
Date 

Honfth. 

At 

HnnNoon. 

At 

TmoBlt. 

At 
Mean  Noon. 

At 

Truult 

InRJl. 

In  Dec 

InR.A. 

In  Dec. 

ridian  Tianalt. 

of 
Tran- 
sit. 

d 

k    m     1 

m     1 

0      1     II 

d 

k     m 

d 

July  1 

5  29  53.76  29  31.74 

+22  19  18.8  18  26.5 

+9.49628 

+9.8708 

+4,67 

-^.25 

^  0  22  49.7 

183 

'  2 

5  37  32.93  37  11.37 

22  36  2.>.7i  35  43.8 

9.51074 

9.8373 

4.56 

5.31 

1  22  53.4 

184 

3 

5  45  27.09  45    6.16 

22  52  15.4!  51  36.2 

9.52419 

9.7<)54 

4.54 

5.37 

2  22  57.4 

1&5 

4 

5  53  35.55  53  15.46 

23    6  24.0!    5  51.6 

9.53656 

9.7426 

4.51 

5.42 

3  23     1.6 

186 

1            5 

6    1  57.48;    1  38.43 

23  18  43.5 

18  17.9 

9.54781 

9JG748 

4.48 

5.47 

4  23    6.0 

187 

€ 

6  10  31.87  10  14.04 

23  29    2.3 

28  43.2 

9.55785 

9.5856 

4.43 

5.50 

5  23  10,6 

188 

7 

6  19  17.53  19    1.11 

23  37    9.5 

36  56.5 

9.56660 

9.4630 

4.38 

5.53 

6  23  15.5 

189 

8 

6  28  13.07  27  58.25 

23  42  55.6;  42  48.0 

9JS7402 

95773 

4.31 

5.56 

7  23  20.5 

190 

9 

6  37  16.98  37    3.90 

23  46  12.2!  46    9.3 

9.580C6 

+8.9186 

451 

5.58 

8  23  25.6 

191 

10 

6  46  27.61  46  16.41 

23  46  52.4;  46  53.2 

9.58470 

-8.4415 

4.08 

5.59 

9  23  30.9 

192 

1           11 

6  55  4353  55  34.02 

23  44  51.2 

44  54.6 

9.58790 

9.1491 

3.89 

5.60 

10  23  365 

193 

12 

7    5    2.05     4  54.89 

23  40    5.6 

40  10.2 

9.58969 

9.4081 

+3.53 

5.60 

11  23  41.6 

194 

13 

7  14  22J89  14  17.23 

23  32  34.1 

32  38.9 

9.59011 

9.5693 

-2.91 

6.60 

12  23  47.0 

195 

14 

7  23  42.20  23  39.25 

23  22  17.9 

22  21.6 

9.58919 

9.6854 

3.68 

5.59 

13  23  52.4 

1C6 

1           15 

7  33    0.12,  32  59.27 

23    9  19.5 

9  20.8 

9.68703 

9.7763 

3.93 

^.58 

14  23  57.8 

197 

1          16 

7  42  14.51'  42  15.70 

22  53  43.1 

53  40.9 

9.58371 

9.8474 

4.07 

5.67 

16 

0    3.1 

198 

17 

7  51  23.99  51  27.16 

22  35  34.3 

35  27.6 

9.57932 

9iK)71 

4.17 

5.55 

17 

0    8.3 

199 

18 

8    0  27.33  •O  32.38 

22  15    0.0 

14  47.8 

9J57396 

9.9570 

4.24 

5.52 

18 

0  13.5 

200 

19 

8    9  23.48     9  30.31 

21  52    6.0 

51  49.5 

9.56776 

9D993 

4.29 

5.49 

19 

0  18.5 

201  ; 

2J 

8  16  11.57;  18  20.07 

21  27    6.6j  26  415 

9.56082 

0.0356 

4.33 

5.46 

20 

0  23.4 

202 

SI 

8  26  50.88!  27    04)2 

21    0    4.6 

59  31.9 

9,55322 

0.0668 

4.35 

5.43 

21 

0  28.1 

203 

23 

8  35  20.87  35  32.39 

20  31  10.9 

30  30.4 

9.54508 

0.0936 

4.37 

5.39 

22 

0  32.7 

204 

23 

8  43  41.14;  43  53.88 

20    0  34.4  59  45.9 

9.53652 

0.1169 

4.38 

5.35 

23 

0  37.1 

205 

24 

8  51  51.41 

52    5.32 

19  28  24.0 

27  27.4 

9.52759 

0.1371 

4.39 

5.31 

24 

0  41.3 

2C6 

^ 

8  50  51.54 

0    6.49 

18  64  48.2 

53  43.4 

9.51836 

0.1547 

4.39 

657 

25 

0  45.4 

207 

26 

9    7  41.46 

7  57.35 

18  19  55.3 

18  42.5 

9.50891 

0.1697 

4.39 

6.22 

26 

0  49.3 

208 

27 

9  15  21.16 

15  37.87 

17  43  53.0 

42  32.3 

9.49929 

0.1829 

4.39 

5.17 

27 

0  53.0 

209 

28 

9  22  50.73.  23    8.17 

17    6  48.9 

5  20.5 

9.48957 

0.1943 

4.38 

5.12 

28 

0  56.5 

210 

29 

9  30  10.31 

30  28.39 

16^  28  50.0 

27  145 

9.47976 

0.2040 

4.38 

5.C6 

29 

0  59.9 

211 

30 

9  37  20.04 

37  38.65 

15  50    3.0 

48  20.0 

9.46991 

0.2125 

4.37 

5.01 

30 

X    3.1 

212 

31 

9  44  20.12 

44  3950 

15  10  34.0 

6  44.3 

9.4600Sf 

05197 

4.36 

4.94 

31 

1    65 

913 

Aug.  1 

9  51  10.76  51  30.23 

14  30  28.81  28  32.7 

9.45016 

05257 

4.35 

4.87 

1 

1    9.1 

214 

!      ^2 

9  57  52.18  58  11.97 

13  49  53.1 

47  50.9 

9.44032 

0.2307 

4.34 

4.79 

2 

1  11.8 

215 

3 

10    4  24.62;    4  44.67 

13    8  51.9 

6  44.1 

9.43050 

05348 

4.33 

4.70 

3 

1  14.4 

216 

4 

10  10  48.31 

11    8.55 

12  27  30.0 

25  17.0 

9.42074 

05380 

4.31 

4.60 

4 

I  16.9 

217 

5 

10  17    3.48 

17  23.88 

11  45  51.8 

43  34.1 

9.41099 

0.2404 

4.30 

4.45 

5 

1  195 

218 

6 

10  23  10.34 

23  30.84 

11    4    1.7 

1  39.6 

9.40127 

05421 

459 

458 

6 

1  21.4 

219 

7 

10  29    9.10 

29  29.63 

10  22    3.7 

19  37.8 

9.39161 

05431 

4.28 

4.00 

7 

1  23.4 

220 

8 

10  34  59.96 

35  20i>l 

9  40    1.6  37  32.2 

9.38196 

05435 

4.27 

-353 

8 

1  25.3 

221 

1             9 

10  40  43.14 

41    3.65 

8  67  58.8|  55  263 

9.37230 

0.2433 

4.26 

+3.83 

9 

1  27.1 

222 

10 

10  46  18.75 

46  39.19 

8  15  58.8 

13  23.7 

9.36965 

05426 

4.25 

4.19 

10 

1  28.7 

223 

11 

10  51  46.96 

52    7.29 

7  34    5.1 

31  27.8 

9.35293 

0.2414 

454 

4.35 

11 

1  305 

224 

12 

10  57    7.01 

57  28.09 

6  52  20.9 

49  41.9 

9.34318 

05393 

4.24 

4.49 

12 

1  31.6 

225 

13 

11    2  21.70 

2  41.71 

6  10  49.3 

8    9.0 

9.33334 

0.2369 

453 

4.57 
4.65 

13 

1  32i) 

226 

14 

11    7  28.40 

7  48.20 

5  29  33.1 

26  52.0 

9.32336 

0.2338 

453 

14 

1  34.1 

227 

15 

11  12  2SXK) 

12  47.63 

4  48  35.5 

45  53.9 

9.31322 

05303 

452 

4.71 

16 

1  35.1 

228 

16 

11  17  20.81 

17  40.08 

4    T  59.4 

5  17.8 

9.30292 

0.2962 

4.22 

4.77 

16 

1  36.1 

229  , 

17 

11  22    6.581  22  25.55 

3  27  47.9  25    6.6 

9.20234 

0.2216 

453 

4.82 

17 

1  36.9 

230  1 

18 

11  26  45.36  27    3.99 

2  48    3.81  45  23.4 

958142 

05162 

453 

4.87 

18 

1  37j6 

231 

1          19 

11  31  17.11 

31  35.37 

2    8  50.3 

6  11.1 

9.27012 

05103 

453 

4.91 

19 

1  385 

232  1 

20 

11  35  41.74 

35  59.58 

1  30  10.6 

27  33.2 

955835 

0.2036 

4.24 

4.95 

20 

1  38.6 

233 

21 

11  39  59.15 

40  16.55 

0  52    7.9 

49  325 

9.24606 

0.1964 

4.25 

4.99 

21 

1  38.9 

234  1 

22 

11  44    9.20 

44  26.13 

4-  0  14  45.4 

12  12.6 

953312 

0.1883 

4.26 

5.C2 

22 

1  39.1 

235 

23 

11  48  11.60 

48  28.12 

-  0  21  53.3 

24  23.1 

9.21938 

0.1792 

4.27 

5.C6 

23 

1  395 

236 

24 

11  52    6.39 

52  22.27 

0  57  44.4 

0  10.7 

950473 

0.1691 

4.29 

5.09 

24 

1  395 

237  1 

1          25 

11  55  53.03 

56    8.31 

1  32  44.1 

35    6.5 

9.18897 

0.1581 

4.31 

5.13 

25 

1  39.0 

238  1 

1          2^ 

11  59  31i28 

59  45.91 

2    6  48.1 

9    6.0 

9.17193 

0.1458 

4.32 

5.16 

26 

1  38.7 

231)  1 

1           27 

12    3    0.77 

3  14  73 

2  39  51.9 

42    4.8 

9.15333 

0.1320 

4.35 

5.20 

27 

1  3H5 

240  1 

1       as 

12    6  21i)6 

6  34.29 

3  11  50.5  13  58.0 

9.13888 

0.1168 

4.37 

5.23 

28 

1  37.6 

211 

1          29 

12    9  31.67 

9  44.13 

3  42  38.9  44  40.5 

9.11022 

0.09J)6 

4.39 

5.26 

29 

1  3(J  H 

24'J 

30 

12  12  32.05 

12  43.69 

4  12  11.2  14    6.4 

9.08486 
+9.05619 

0.0802 

4.42 

5.3;) 

30 

1  nr,.!) 

31 

12  15  21.581  15  32.34 

-  4  40  21.3'  42    9.4 

H).0582 

j-4.44 

+5.33 

31 

1  34.rt 

x-M 

340 
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FOR  WASHINGTON  MEAN  NOON  AND  MEBIDIAN  TRANSIT.           !| 

Day  of 

Apparent 
Right  Aitoenslon. 

Log  Coeffioient 
oft. 

Oft2. 

MeanBolsr 
Time  Of  Me- 

Sid* 
leal  ' 
D»te 

Tzmn- 
■it. 

Month. 

At 
Mean  Noon* 

At 
TraDBit. 

At 
MeanNooD. 

At 
Tranat. 

InB.A. 

In  Deo. 

InR.A. 

In  Dm. 

ridknTxaoilt. 

d 

Sept.  1 

2 

h    m     B 
12  17  59.59 

m     B 
18    9.43 

-  5°  7'    2"4 

8'4d:i 

+9.02354 

-0.0331 

-4.47 

+5.37 

d     h     m 
1     1   33J> 

d 
245 

12  20  25.35  20  34.22 

5  32    7.1:  33  39.7 

8.98578 

0.0042 

4.50 

5.40 

2     1   31.9 

246 

3 

12  22  38.02  22  45.87 

5  55  27.4  56  51.4 

8.94143 

9.9704 

4.53 

5.44 

3    1  30.2 

247 

4 

12  24  36.71   24  43.61 

6  16  54.5  18    9.5 

8.88849 

9.9305 

4.56 

5.47 

4     1  285 

248  . 

5 

12  26  20.47  26  26.17 

6  36  19.0  37  24.5 

8.82378 

9.8829 

4.58 

5.51 

5    1  26.0 

249  ; 

6 

12  27  48.31  27  52.89 

6  53  30.3  54  25.8 

8.74217 

9.8243 

4.61 

5.54 

6    1  23J> 

250  1 

7 

12  28  59.17  29    2.62 

7    8  17.3     9    2.6 

8.63410 

9.7507 

4.64 

5.58 

7    1  20.7 

251  ; 

1            8 

12  29  51.96  29  54.27 

7  2'J  28.3  21     3.1 

8.47903 

9.6537 

4.66 

5.61 

8    1  17.6 

252 

9 

12  30  25.59'  30  26.78 

7  29  50.5  30  14.7 

8.21621 

9.5168 

4.69 

5.64 

9    1  14.3 

253 

10 

12  30  38.99'  30  39.10 

7  36  10.4  36  24.1 

+7.31293 

9.2957 

4.71 

5.67 

10    1  10.5 

254 

11 

12  30  31.18'  30  30.30 

7  39  14.7  39  18.3 

-8.11418 

-8.7549 

4.73 

5.70 

11     1    6.5 

255  . 

12 

12  30    li27 

29  59.47 

7  38  49.7  38  43.7 

8.45675 

+8.9690 

4.74 

6.73 

12    1    2.0 

see 

13 

12  29    8.54 

29    5.06 

7  34  42.2  34  27.6 

8.64992 

9.4014 

4.75 

5.75 

13    0  57.3 

257  . 

14 

12  27  52.57 

27  49.40 

7  26  40.1   26  18.1 

8.78444 

9.6219 

4.75 

5.77 

14    0  52.0 

258 

15 

12  26  13i» 

26    9.71 

7  14  33.2  14    5.4 

8.88645 

9.7721 

4.74 

5.78 

15    0  46.4 

259 

16 

12  24  11.04'  24    7.28 

6  58  I4.2I  57  43.0 

8.96712 

9.8855 

4.72 

5.79 

16    0  40.4 

260 

17 

12  21  46.72  21  43.04 

6  37  40.1  37    7.8 

9.03166 

9.9756 

4.69 

5.79 

17    0  34.1 

261 

18 

12  19    1.90|  18  58.58 

6  12  53.1    12  22.4 

9.08314 

0.0488 

4.64 

6.77 

18    0  27.4 

262  ' 

19 

12  15  58.84   15  56.12 

5  44    2.1!  43  35.8 

9.12322 

0.1083 

4.56 

5.74 

19    0  20.5 

263 

20 

12  12  40.56  12  38.68 

5  11  23.8 

11  4.8 

9.15270 

0.1563 

4.44 

5.69 

20    0  13.3 

264  ; 

21 

12    9  10^'    9  10.01 

4  35  23.9 

35  14.7 

9.17191 

0.1938 

4.22 

5.61 

21    0    5.9 

265' 

22 

12    5  34.33 

5  34.57 

3  56  36.4 

56  39.2 

9.18075 

0.2214 

-3.63 

5.48 

21  23  58.3 

266  ' 

23 

12    1  56.01 

1  57.40 

3  15  44.0 

16    0.0 

9.17886 

0.2393 

+3.96 

5.26 

22  23  50.8 

267 

24 

11  58  21.47 

58  23.91 

2  33  36.91  34    6.5 

9.16528 

0iM77 

4.37 

+4.68 

23  23  43.3 

268 

25 

11  54  56.55 

54  59.85 

1  51    9.9 

51  52.2 

9.13874 

0iM60 

4.57 

-4.96 

24  23  36.0 

269  , 

26 

11  51  46.94 

51  50.83 

1    9  21.1 

10  14.4 

9.09715 

0i»44 

4.70 

5.36 

25  23  28.9 

270  ' 

27 

11  48  58.08 

49    2.21 

-  0  29    8.2 

30    9.9 

9.03696 

05120 

4.79 

556 

26  23  225 

271  ! 

28 

11  46  34.87 

46  38.83 

+  0    8  34.3 

7  27.7 

8.95206 

0.1782 

4.86 

5.68 

27  23  15.9 

2W 

29 

11  44  41.45 

44  44.85 

0  42  57.3 

41  49.6 

882J>98 

0.1313 

4.90 

5.77 

28  23  10.1 

2r3 

30 

11  43  21.09.  43  23.54 

1  13  18.7 

12  13.7 

6.64084 

0.0692 

4.93 

5.82 

29  23    4.8 

274 

Oct.  1 

11  42  36.10  42  37.24 

1  39    5.2 

38    6.7 

-8.26945 

9.9878 

4.95 

5.86 

0  23    0.1 

275 

2 

11  42  27.83  42  27.41 

1  59  52.5 

59    3.6 

+7.85532 

9.8798 

4.95 

5.88 

1  22  56.0 

276 

3 

11  42  56.69  42  54.51 

2  15  25.4 

14  48.9 

8.51668 

9.7296 

4.95 

5.89 

2  22  52.5 

277  1 

4 

11  44    2.22  43  58.18 

2  25  36.8;  25  14.4 

8.76353 

9.4951 

4.93 

5.89 

3  22  49.6 

278 

5 

11  45  43.28 

45  37.35 

2  30  27.2 

30  20.2 

8.91466 

+8.9605 

4.91 

5.88 

4  22  47.3 

279 

6 

11  47  58.13 

47  50.37 

2  30    3.3 

30  12.1 

9.02065 

-9.0903 

4.88 

5.86 

5  22  45.6 

280 

7 

11  50  44.53 

50  35.05 

2  24  37.5 

25    1.9 

9.10018 

9.5152 

4.85 

5.84 

6  22  44.4 

281 

8 

11  53  59.96 

53  48.93 

2  14  25.9;  15    5.1 

9.16191 

9.7157 

4.80 

5.81 

7  22  43.7 

282  1 

9 

11  57  41.71 

57  29.30 

1  59  47.8;    0  40.9 

9.21082 

9.8435 

4.75 

5.77 

8  22  43.4 

283  1 

10 

12    1  47.00 

1  33.43 

1  41     4.5|  42    9.9 

9.25010 

9.9344 

4.70 

5.73 

9  22  43.6 

284 

11 

12    6  13.07 

5  58.56 

1  18  38.6  19  54.8 

9J28187 

0.0029 

4.64 

5.68 

10  22  44.0 

285  1 

12 

12  10  57i27 

10  42.02 

0  52  52.9 

54  18.2 

9.30765 

0.0559 

4.58 

5.63 

11  22  44.8 

286 ; 

13 

12  15  57.10 

15  41.31 

+  0  24  10.0 

25  42.7 

9.32857 

0.0978 

4.51 

5.57 

12  22  45i) 

2b7 

14 

12  21  10.26!  20  54.12 

-  0    7    7.9 

5  29.5 

9.34560 

0.1313 

4.43 

5.51 

13  22  47.1 

288 

15 

12  26  34.67 

26  18.34 

0  40  39.9 

38  57.1 

9.35936 

0.1581 

4.35 

5.44 

14  22  48.6 

280 

16 

12  32    8.47 

31  52.10 

1  16    6.4 

14  21.0 

9.37048 

0.1796 

4.27 

5.37 

15  22  505 

290 

17 

12  37  50.05 

37  33.75 

1  53    9.2 

51  22.2 

9.37945 

0.1968 

4.19 

5.28 

16  22  51i) 

201 

18 

12  43  38.00 

43  21.87 

2  31  31.8 

29  44.5 

9.38660 

0.2103 

4.09 

5.19 

17  22  53.8 

212 

19 

12  49  31.12 

49  15.26 

3  10  58.8 

9  12.0 

9.39230 

0.2208 

4.00 

5.09 

18  22  55.7 

293 

2J 

12  55  28.41 

55  12.89 

3  51  166 

49  31ii 

9.39683 

0.2288 

3.90 

4.97 

19  22  57.8 

294 

21 

13    1  29.01 

1  13.88 

4  32  13.1 

30  29.8 

9.40036 

Oi2347 

3.80 

4.83 

20  22  59.8 

295 

22 

13    7  32.22 

7  17.53 

6  13  37.5  11  56.9 

9.40314 

0.2387 

3.70 

4.64 

21  23    1.9 

a;6 

23 

13  13  37.50 

13  23.29 

5  55  20.1  53  42.7 

9.40530 

0.2410 

3.59 

4.36 

22  23    4.1 

2b7 

24 

13  19  44.39 

19  30.67 

6  37  12.4  35  38.6 

9.40697 

0.2421 

3.47 

-3.72 

23  23    6.3 

298 

25 

13  25  52.52 

25  39.32 

7  19    6.7 

17  36.7 

9.40826 

0.2418 

3.37 

+4.05 

24  23    8.5 

290 

26 

13  32    1.61 

31  48.95 

8    0  56^ 

59  306 

9.40926 

0.2405 

3.26 

4.40 

25  23  10.7 

300 

27 

13  38  11.47 

37  59.36 

8  48  35.7  41  14J8 

9.41007 

0.2383 

3.17 

4.57 

26  23  12.9 

301 

28 

13  44  21.95'  44  10.40 

9  23  59.4  22  42.3 

9.41073 

0J2,351 

3.09 

4.70 

27  23  15.1 

3f»2 

29 

13  50  32.94 

50  21.95 

10    5    2.7 

3  50.1 

9.41127 

0.2311 

3.03 

4.77 

28  23  17.4 

»)3 

30 

13  56  44.37 

56  33.95 

10  45  41.7 

44  33.7 

9.41176 

05264 

3.01 

4.a3 

29  23  19.6 

304 

31 

14    2  56.22 

2  46.37 

11  25  52.6 

34  49.2 

9.41225 

0.2211 

3.01 

4.88 

30  23  21.9 

305 

32 

14    9    8.49!    8  59.21 

-12    5  32.2     4  33.41 

+9.41276 

j^.2151 

+3.03 

+4.92 

31  23_24.1 

306 

r 
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FOR  WASiUNGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

Day  of 

KighVSSSilon. 

LogCoel 
ofl 

Sclent 

Loe  Coefficient 
ofti. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 
Mean  Noon. 

At 
Timnilt. 

At 
Mean  Noon. 

At 
Tranalt. 

InB.A. 

In  Dee. 

InRJl. 
+3.03 

In  Deo. 

ridian  TranBit 

of 
Tran- 

1      .        d 
1  Not.  1 

h    m     B 
14     9    8.49 

m     B 
8  59.21 

-12°5'3& 

4  3d'.4 

+9.41276 

-0J2151 

+4.92 

d     h     m 
0  Zi  24.1 

d 
3('6 

t            2 

14  15  21.20  15  12.C0 

12  44  37.6;  43  43.3 

9.41328 

0.2085 

3.C5 

4.95 

1 

23  26.4 

3C7 

3 

14  21  34.38  21  26i26 

13  23    6.0  22  16.2 

9.41385 

0.2013 

3.10 

4.98 

2  23  28.7 

308 

i            4 

14  27  48.08  27  40.54 

14    0  55.0(    0    9.7 

9.41449 

0.1935 

3.15 

5.00 

3  23  31.0 

309 

1            5 

14  34    2.36,  33  55.41 

14  38    2.6j  37  21.7 

9.41521 

0.1852 

3i30 

5.02 

4  23  33.3 

310 

1            € 

14  40  17.29  40  10.y4 

15  14  26.6  13  50.2 

9.41601 

0.1764 

3.23 

5.04 

5  23  35.6 

311 

7 

14  46  32.95  46  27.19 

15  50    5.1   49  32.7 

9.41690 

0.1670 

3.28 

5.05 

6  23  37.9 

312 

'            8 

14  52  49.41   52  44.24 

16  24  56.5,  24  28.1 

9.41786 

0.1571 

3.33 

5.08 

7  23  40.3 

313 

;        9 

14  59    6.75  59    2.19 

16  58  58.9;  58  34.5 

9.41891 

0.1464 

3.36 

5.08 

8  23  42.6 

314 

i          10 

15    5  25.05.    5  21.09 

17  32  10.8 

31  50.3 

9.420C6 

0.1352 

3.40 

5.10 

9  23  45.0 

315 

'       11 

15  11  44.38!  11  41.04 

18    4  30.7 

4  13.9 

9.42129 

0.1234 

343 

5.11 

10  23  47.4 

316 

12 

15  18    4.83|  18    2.12 

18  35  57.0 

35  43.8 

9.42261 

0.1109 

3.46 

5.12 

11 

23  49.8 

317 

!          13 

15  24  26.47  24  24.39 

19    6  28.4 

6  18.6 

9.42400 

0.C977 

3.48 

5.14 

12  23  52.2 

318 

14 

15  30  49.36  30  47.93 

19  36    3.4 

35  56.9 

9.42544 

0.0837 

3.50 

5.14 

13  23  54.6 

319 

15 

15  37  13.55|  37  12.77 

20    4  40.6 

4  37.2 

9.426C6 

0.0689 

3.52 

5.15 

14  23  57.1 

320 

!        16 

15  43  39.12  43  39.00 

20  32  18.6 

32  18.1 

9.42853 

0.0532 

3.53 

5.16 

15  23  59.6 

32] 

1           17 

15  50    6,10  50    6.66 

20  58  56.1 

58  58.4 

9.43014 

0.0366 

3.54 

5.17 

17 

0    2.1 

322 

18 

15  56  34.54  i  56  35.79 

21  24  31.6  24  36.4 

9.43178 

0.0188 

3J36 

5.18 

18 

0    4.6 

:«23 

19 

16    3    4.46     3    6.41 

21  40    3.7  49  10.9 

9.43345 

0.0000 

3.56 

5.19 

19 

0    7.2 

324 

20 

16    9  35.87     9  38.53 

22  1:2  31.0  12  40.3 

9.43512 

9.9798 

3.56 

5.20 

20 

0    9.8 

325 

21 

16  16    879  16  12.18 

22  34  52.2  35    3.4 

9.43678 

9.9580 

3.56 

5.21 

'   21 

0  12.4 

326 

22 

16  22  43i20  22  47.32 

22  56    5.8;  56  18.7 

9.43841 

9.9348 

3.55 

5i22 

22 

0  15.0 

327 

23 

16  29  19.08  29  23.95 

23  16  10.3 

16  24.7 

9.44000 

9.9096 

3.54 

5.23 

23 

0  17.7 

328 

24 

16  35  56.40 

36    2.03 

23  35    4.4 

35  19.9 

9.44154 

9.8825 

3.52 

bSU 

24 

0  2;).4 

329 

25 

16  42  35.09 

42  41.49 

23  52  46.7 

53    3.1 

9.44301 

9.8526 

3i>0 

5.25 

25 

0  23.1 

330  1 

26 

16  49  15.08 

49  22i36 

24    9  15.5 

9  32.5 

9.44437 

9^201 

3.46 

5.26 

26 

0  25.8 

331  i 

27 

16  65  56.28 

56    4.24 

24  24  29.5 

24  46.9 

9.44561 

9.7842 

3.42 

5.26 

27 

0  28.5 

332  1 

28 

17    2  38.57 

2  47.33 

24  38  27.4 

38  44.8 

9.44674 

9.7443 

3.38 

5.27 

28 

0  31.3 

333  ' 

29 

17    9  21.84     9  31.40 

24  51     7.6 

51  24.7 

9.44770 

9.6994 

357 

6.28 

29 

0  34.1 

334 

30 

17  16    5.92 

16  16.28 

25    2  284 

2  44.8 

9.44845 

9.6484 

3.17 

5.29 

30 

0  36.9 

335 

Dec.  1 

17  22  50.60 

23    1.76 

25  12  29.0 

12  44.4 

9.44900 

9.5896 

2.95 

5.30 

1 

0  ao.7 

336 

2 

17  29  35.65 

29  47.61 

25  21     7.7 

21  21.8 

9.44927 

9.5204 

+2.53 

5.30 

2 

0  42.5 

337 

3 

17  36  20.84 

36  33.59 

25  28  23.2;  28  35.6 

9.44927 

9.4365 

-2.59 

5.31 

3 

0  45.3 

338  I 

4 

17  43    5.87 

43  19.40 

25  '34  14.2  34  24.5 

9.44892 

9.3309 

3.C8 

5.31 

4 

0  48.1 

339 

5 

17  49  50.40 

50    4.70 

25  38  39.7 

38  47.5 

9.44821 

9.1888 

3.32 

5.32 

5 

0  50.9 

340 

6 

17  56  34.07 

56  49.11 

25  41  38.5 

41  43.4 

9.44702 

8.9725 

3.50 

5.32 

6 

0  53.7 

341 

7 

18    3  16.43 

3  32.19 

25  43    9.8 

43  11.6 

9.44539 

-8.5155 

3.63 

5.33 

7 

0  56.5 

342 

8 

18    9  57.01 

10  13.45 

25  43  12.7 

43  10.9 

9.44318 

+8.4596 

3.75 

5.33 

8 

0  59.2 

343 

9 

18  16  35.26 

16  52.34 

25  41  46.7 

41  41.0 

9.44030 

8.9578 

3.85 

5.33 

9 

1     JJD 

344 

10 

18  23  10.55 

23  28.21 

25  38  51.4 

38  41.4 

9.43669 

9.1842 

3.95 

5.33 

10 

1    4.6 

345 

11 

18  29  42.18 

30    0.36 

25  34  26.7 

34  12.2 

9.43219 

9.3323 

4.03 

5.33 

11 

1     7.2 

346 

12 

18  36    9.35  36  27.95 

25  28  32.7i  28  13.3 

9.42672 

9.4419 

4.11 

5.33 

12 

1     9.7 

347 

13 

18  42  31.16  42  50.12 

25  21  10.1;  20  45.6 

9.42005 

9.5286 

4.19 

5.32 

13 

1  12.1 

348 

14 

18  48  46.51),  49    5.80 

25  12  20.1 

11  50.4 

9.41203 

9.6000 

4.26 

5.32 

14 

1  14.4 

349 

15 

18  54  54.48 

55  13.81 

25    2    4.2 

1  29.1 

9.40238 

9.6599 

4.33 

5.31 

15 

1  16.6 

350 

16 

19    0  63.53 

1  12.85 

24  50  24.7 

49  44J2 

9.39083 

9.7111 

4.40 

5.29 

16 

1  18.7 

351 

17 

19    6  42.25 

7     1.40 

24  37  24.6 

36  38.7 

9.37697 

9.7550 

4.46 

5.27 

17 

1  20.5 

352 

18 

19  12  18.98 

12  37.80 

24  2;}    7.7 

22  16.6 

9.36032 

9.7929 

4.52 

5J24 

18 

1  22i2 

353 

19 

19  17  41.83 

18    0.10 

24    7  38.7 

6  42.7 

9.34028 

9.8252 

4.59 

5.20 

19 

1  23.6 

354  1 

^ 

19  22  48.71 

23    6.23 

23  51     3.7 

50    3.3 

9.31693 

9.8526 

4.65 

5.15 

20 

1  24.8 

355 

21 

19  27  37.25 

27  53.77 

23  33  29.7 

32  25.3 

9.28650 

9.8754 

4.70 

5.09 

21 

1  25.6 

356 

22 

19  32    4.83i  32  20.11 

23  15    5.1 

13  57.6 

9.25017 

9.8934 

4.76 

4.99 

22 

1  26.1 

357 

23 

19  36    8.58!  36  22.34 

22  56    0.1 

54  50.5 

9i»490 

9.9068 

4.81 

4.85 

23 

1  26J2 

358  , 

24 

19  39  45.37 

39  57.37 

22  36  25.9 

35  15.3 

9.14742 

9.9153 

4.86 

4.59 

24 

1  25.8 

359 

.25 

19  42  51.84 

43    1.82 

22  16  35.4 

15  25.0 

9.07247 

9.9185 

4.91 

+3.61 

25 

1  24.9 

360 

26 

19  45  24.46 

45  32.20 

21  56  43.1 

55  34.2 

8.97033 

9.9166 

4.96 

-4.51 

26 

1  23.5 

361 

27 

19  47  19,61 

47  24.93 

21  37    4.4 

35  58.4 

8.82032 

9.9086 

5.00 

4.86 

27 

1  21.5 

362 

28 

19  4S  33.74 

48  36.54 

21  17  55.9 

16  54.2 

8.56188 

9.8939 

5.03 

5.05 

28 

1  18.7 

363 

29 

19  49    3.60 

49    3.88 

20  59  33.9 

58  37.9 

+7.66836 

9.8722 

5.C6 

5.18 

29 

1  15.3 

364 

30 

19  48  46.36 

48  44.25 

20  42  15.2  41  25.9 

-8.46011 

9.8424 

5.07 

5.28 

30 

1  11.0 

365 

31 

19  47  40.C6|  47  35.83 

20  26  14.9'  25  33.0 

8.80183 

9.8037 

5.08 

5.35 

31 

1    6.9 

366 

32 

19  45  43.84:  45  37.92 

-20  11  46.41  11  12.4 

-8.99114 

+9.7548 

-5.07 

-5.39 

32 

1    0.0 

367^ 

342 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

1 

Day  of 

Rlgbt^AM^osion. 

Apparmt  DecUnatton. 

Li«.lk0tar<. 

Log.  Vtetop  t^. 

Mean  Solar 
Time  of  Me- 

Side- 
i«al 
D»te  , 

Month. 

Ai 

Meui  Noon. 

At 

Transit. 

At 

Mean  Noon. 

At 

Transit. 

In&X 

In  Bee. 

InlLA. 

In  Dec. 

ridknTzaaait. 

of    : 

Timn-i 
iU.    1 

d 
Jan.  1 

h    m     f 
15  34  27.6D 

33  51*91 

-16°  19  5^16 

17' 42.7 

+957840 

-0.8460 

+3i>6 

+4.62 

d    k     m 
0  20  514) 

d 
^  1 

2 

15  39    1.74   38  25.95 

16  36  36.01  34  26.6. 

9J28083 

9.8386 

3.56 

4.63 

1  20  62T> 

1    ' 

3 

15  43  37.40  43    1.55 

16  53    0.2,  50  53.5 

958323 

9.8310 

3.56 

4.66 

2  20  635 

2 

4 

15  48  14.571  47  38.64 

17    9    6.5 

7    2.5 

958558 

9.8227 

3.54 

4.68 

3  20  63.8 

3 

5 

15  52  53.22  52  17.23 

17  24  54.0 

22  62.9 

9.28782 

9.8139 

3.54 

4.69 

4  20  64.6 

4 

6 

15  57  33.31 1  56  57.28 

17  40  21.8 

38  23.7 

959006 

9.8044 

3Jj4 

4.71 

5  20  65.3 

5 

7 

16    2  14.84:    1  38.75 

17  55  28.9,  53  33.9 1 

9.29224 

9.7942 

3.54 

4.72 

6  20  66i) 

6 

8 

16    6  57.77     6  21.67 

18  10  14.5 

8  22.9 

959442 

9.7837 

3.52 

4.74 

7  20  56.7 

7 

!        » 

16  U  42.10   11     5.99 

18  24  38.0 

22  49.8 

95C651 

9.7723 

3i>2 

4.75 

8  20  67.5 

8 

I       ^^ 

16  16  27.79  15  51.68 

18  38  38.5 

36  53.8 

9.29857 

a7601 

3031 

4.77 

9  20  68.4 

9 

11 

16  21  14.82!  20  38.71 

18  52  15.1 

60  33.9 

9.30061 

9.7473 

3.50 

4.78 

10  20  59^ 

10 

12 

16  26    3.18  25  27.08 

19    5  27.2 

3  49.6 

9.30257 

9.7336 

3.48 

4.80 

11  21    0.1 

11 

13 

16  30  52.83,  30  16.75 

19  18  13.91  16  40.0 

9.30447 

9.7190 

3.48 

4.81 

12  21    1.0 

12 

14 

16  35  43.74  35    7.66 

19  30  34.5  29    4.3 

9.30637 

a7086 

3.47 

4.82 

13  21     1.8 

13 

15 

16  40  35.90  39  59.85 

19  42  28.4,  41     2.0 

9.30818 

9.6870 

3.44 

4.83 

14  21    2.7 

14 

16 

16  45  29.26  44  53.27 

19  53  54.7  52  32.2 

9.30993 

9.6693 

3.43 

4.84 

15  21    Z.7 

15 

17 

16  50  23.78  49  47.85 

20    4  52.81    3  34.4 

0.31161 

9.6505 

3.43 

4.a5 

16  21    4.7 

16 

18 

16  55  19.45  54  43iy) 

20  15  22.0   14    7.7 

9.31333 

9.6304 

3.41 

4.86 

17  21    6.7 

17 

19 

17    0  16.26,  59  40.47 

20  25  21.8  24  11.3 

9.31495 

9.6089 

3.40 

4.87 

18  21    a7 

18 

20 

17    5  14.16     4  38.45 

20  34  51.6  33  45.0 

9.31650 

9.5856 

3.39 

4.88 

19  21    7.7 

19 

21 

17  10  13.11*    9  37.48 

20  43  50.5  42  48.0 

9.31802 

9.5605 

3.37 

4.88 

20  21    8.7 

20 

22 

17  15  13.09|  14  37.57 

20  52  18.0  51  19.7 

9.31C50 

9.5334 

3.35 

4.89 

21  21    9.8 

21 

23 

17  20  14.06  19  38.66 

21     0  13.6  59  19.5 

9.32C86 

9i3038 

3.34 

4.89 

22  21  10.9 

22 

24 

17  25  15.96  24  40.68 

21     7  36.7 

6  46.7 

9.32218 

9.4721 

3.32 

4.ix: 

23  21  12.0 

23 

25 

17  30  18.76  2J)  43.61 

21  14  27.0 

13  41.1 

9.32346 

9.4371 

350 

4.91 

24  21  13.1 

24 

26 

17  35  22.42*  34  47.41 

21  20  43.9 

20    2.1 

9.32461 

9.3977 

358 

4.91 

25  21  145 

25 

27 

17  40  26.88  39  52.01 

21-  26  26.6 

25  49.1 

9.32577 

9.3546 

353 

4.93 

26  21  15.3 

26 

28 

17  45  32.12  44  57.40 

21  31  35.0 

31     1.7 

9.G2685 

9.3C57 

3.20 

4.03 

27  21  16.4 

27 

29 

17  50  38.091  50    3.,')2 

21  36    8.5 

35  39.4 

9.32783 

9.2490 

3.16 

4.93 

28  21  17ii 

28 

30 

17  55  44.72  55  10.34 

21  40    6.8 

39  41.9 

9.32874 

9.1854 

3.11 

4.94 

29  21  18.7 

29 

31 

18    0  51.96     0  17.77 

21  43  29.6 

43    8.8 

0.32953 

9.1086 

3.10 

4.94 

30  21  19J9 

30  ; 

Feb.  1 

18    5  59.75     5  25.75 

21  46  16.5 

45  69.9 

9.33030 

9.0148 

3.04 

4.94 

31  21  21.1 

31 

2 

18  11    8.06  10  34.26 

21  48  27.4  48  14.9 

9.33104 

8.8047 

2i)3 

4.95 

32  21  22  3 

32 

3 

18  16  16.84   15  43.26 

21  60    2.0,  49  53.5 

9.3316G 

8.7242 

2.86 

4.95 

33  21  23.5 

33 

4 

18  21  25.9J)  20  52.63 

21  50  59.8  50  65.4 

9.33205 

8.4360 

2.81 

4.95 

34  21  24.7 

34 

5 

18  26  35.44'  26    2.31 

21  61  20.6'  51  20.2 

9.33244 

-7.1841 

2.72 

4.05 

35  21  25i) 

35 

6 

18  31  45.16!  31  12.28 

21  51    4.3!  51     7.8 

9.33282 

+8.3857 

2.59 

4.95 

36  21  275 

36 

7 

18  36  55.111  36  22.47 

21  50  10.7;  50  18.1 

9.33310 

8.7002 

2.2: 

4.95 

3T  21  28.4 

37 

;       8 

18  42    5i22,  41  32.82 

21  48  39.9;  48  61.1 

9.33325 

8.8811 

+1.99 

4.96 

38  21  29.6 

38 

9 

18  47  15.42  46  43.26 

21  46  31.8  46  46.8 

9.33335 

9.0C8i 

4i)5 

39  21  30.7 

39 

10 

18  52  25.671  51  53.77 

21  43  4^.4!  44    5.1 

9.33339 

9.1062 

2.16 

4i)5 

40  21  32.0 

40 

11 

18  57  35.92,  57    4.31 

21  40  23.8  40  46Si 

9.33335 

9.I860 

2.63 

4.95 

41  21  33.3 

41 

12 

19    2  46.10!    2  14.77 

ii  36  23.7.  36  49.7 

9.33317 

9.254i> 
9.3132 

2J)i: 

4.95 

42  21  34.5 

42 

13 

19    7  56.14i    7  25.(:8 

21  31  46.1=  32  15.6 

9.33296 

2.68 

4.95 

43  21  35.7 

43 

14 

19  13    6.01,  12  35i32 

21  26  31.3 

27    4.3 

9.33271 

9.3649 

2.72 

4.95 

44  21  35,9 

44 

15 

19  18  JoJBs]  17  45.18 

21  20  305 

21  15.5 

9.33242 

9.4104 

2.89 

4.a5 

46  21  385 

45 ; 

16 

19  23  25.12,  22  64.92 

21  14  10.1 

14  49.7 

9.33203 

9.4522 

2.96 

4M 

46  21  XU 

46 

17 

19  28  34.24  28    4.34 

21    7    3.81    7  46.7 

9.33149 

9.4899 

2.96 

4.94 

47  21  40X5 

47 

18 

19  33  42.97i  33  13.37 

20  59  20.7,  60    6.7 

9.330C7 

9.r;242 

3.01 

4.r4 

48  21  41.8 

48 

19 

19  38  51.31'  38  21.99 

20  51    1.2;  51  60.3 

9.33040 

9.5558 

3.06 

4i)4 

49  21  43.0 

49 

20 

19  43  59i22'  43  30.20 

20  42    6.4'  42  57.4 

9.32975 

9.5852 

3.10 

4.94 

60  21  445 

60 

21 

19  49    6.65  48  37.94 

20  32  33.5  33  23.5 

9.32903 

9.6126 

311 

4.04 

61  21  45.4 

51 

22 

19  54  13.56  53  45.15 

20  22  25.7.  23  23.5 

9I5SC1 

9.6380 

3.16 

4.93 

52  21  4G.6 

62 

23 

19  59  19.93  58  51.81 

23  11  42.4  12  43.0 

9.S2748 

9.66ir 

3.18 

4.93 

53  21  47.7 

63 

24 

20    4  25.70     3  57.89 

20    0  23.91    1  27iJ 

9.32659 

9.6843 

3.19 

4.92 

64  21  48.9 

54 

25 

20    9  30.84     9    3.34 

19  48  30.6  49  36.4 

9.32571 

9.7C55 

351 

4.91 

55  21  50.1 

65 

26 

20  14  35.34   14    8.13 

19  36    2.7   37  11.0 

9.r.2.176 

9.7254 

352 

4.91 

56  21  515 

C6 

27 

20  19  3;).16  19  12.25 

19  23    0.H  24  11.5 

9.32378 

9.7441 

355 

4.90 

67  21  533 

57 

28 

20  24  42.27  24  r^.a") 

19    9  25.3  10  as.4 

9.3-2272 

9.7620 

359 

4.89 

68  ^  53.4 

58  , 

29 

20  29  44.62  29  18.30 

18  55  16.6  56  31.9 

9.32159 

9.7788 

359 

4.89 

69  21  54.6 

50 

30 

20  34  .46.17  34  20.15 

18  40  35.2  41  52.7 

9.32041 

9.7949 

3.23 

4.88 

69  21  66.6 

60 

_     31 

20  39  46.91   39  21.19 

-18  25  21.6  26  41.1 

+9.31928 

+0.8100 

j^.31 

+4.87 

6iji_5ar 

61 

r 
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Ikjcf 

Right  Afloenaion. 

Los.F.i 

itori. 

Log.  Factor  fi. 

Mean  Solar 
Time  of  M«- 

Side- 
nal 
Oata 

Mooth. 

Ai 

HnnNoon. 

AI 

Trandt. 

Mmh  Koon. 

At 
Transit. 

InlLA. 

InI>eo. 

InR.A. 
-359 

InDeo. 

ridJaaTrasBlt. 

of 
Tran- 
sit 

Ifar.  1 

h    m     1 
20  34  46.17 

3?  20.15 

-18°40'3rf!2 

4l'65i'.7 

+9.32041 

+9.7949 

+4.88 

d    h     m 
60  21  55.6 

d 
60 

2 

23  39  46.91 

39  21.19 

18  25  21.5  26  41.1 

9JJ1D28 

9.8100 

3.31 

4.87 

61  21  56.7 

61 

3 

20  44  46.85  44  21.41 

18    9  36.2'  10  57.7 

9.318QH 

9.8244 

3.33 

4.86 

62  21  57.7 

62 

;      4 

20  49  45.94  49  20.80 

17  53  19.7|  54  43.1 

9.31680 

9.83H2 

3.33 

4.86 

63  21  58.8 

63 

!          5 

20  54  44.15  54  19.32 

17  36  32.6 

37  57.8 

9.31552 

9.8513 

3.33 

4.85 

64  21  59.9 

64 

6 

20  59  41.48  59  16.92 

17  19  15.3 

20  42.3 

9.31425 

9.8639 

3.35 

4.83 

65  22    0.9 

65 

1          7 

21    4  37.92     4  13.64 

17    1  28.4 

2  67.2 

9.31292 

9.8756 

3.36 

4.83 

66  22    1.9 

66 

8 

21     9  33.44 

9    9.45 

16  43  12.9 

44  43.1 

9.31154 

9.8871 

3.36 

4.82 

67  22    2.9 

67 

9 

21  14  28.02 

14    4.31 

16  24  28.7 

26    0.4 

9.31015 

9.8981 

3.36 

4.81 

68  22    3.9 

68  , 

10 

21  19  21.66 

18  58i» 

16    5  16.8 

6  49.9 

9.30876 

9.9082 

3.36 

4.81 

69  22    4.9 

69  1 

11 

21  24  14.36 

23  51.18 

15  45  37.9 

47  12.4 

9.30736 

9.9181 

3.36 

4.80 

70  22    5.8 

70 

12 

21  29    6.12  28  43.20 

15  25  32.5 

27    8.3 

9.30597 

9.9276 

3.36 

4.80 

71  22    6.7 

71 

13 

21  33  66.94  33  34.28 

15    5    1.1 

6  38.1 

9.30456 

9.9366 

3.36 

4.78 

72  22    7.6 

72 

'         14 

21  38  46.82 

38  24.41 

14  44    4.5 

46  42.7 

9.30314 

9.9452 

3.35 

4.76 

73  22    8.5 

73 

15 

21  43  35.76 

43  13.60 

14  22  43.2  24  22.5 

9.30176 

9.9535 

3.36 

4.75 

74  22    0.4 

74 

16 

21  48  23.77 

48    1.85 

14    0  57.9 

2  38.2 

9.30031 

9.9613 

3.34 

4.73 

75  22  105 

75 

17 

21  53  10.84 

53  49.14 

13  38  49.3 

40  30.7 

9J298C2 

9.C689 

3.33 

4.72 

76  82  11.0 

76 

18 

21  57  57.00 

57  35.53 

13  16  17.9 

18    0.2 

9i»757 

9.0761 

3.33 

4.71 

77  22  n.8 

77 

19 

22  02  42.27 

2  21  .C3 

12  53  24.4 

55    7.5 

9.29620 

9.9821^ 

3.32 

4.70 

78  22  12.6 

78 

'        20 

22    7  26.65 

7    5.63 

12  30    9.6 

31  53.4 

959485 

9.989^ 

3.31 

4.69 

79  22  13.4 

79 

21 

22  12  10.16  11  49.36 

12    6  33.9 

8  18.6 

959355 

9.9959 

3.30 

4.67 

80  22  145 

80 

22 

22  16  52.83|  16  32.25 

11  42  37.9 

44  23.4 

959226 

0.0018 

3.29 

4.65 

81  22  15.0 

81 

23 

22  21  34.67  21  14.29 

11  18  22.5 

20    8.6 

959100 

0.0075 

3.28 

4.64 

82  22  15.7 

82 

24 

22  26  15.70 

25  55.53 

10  53  48.4 

55  35.0 

958977 

0.0130 

356 

4.62 

83  22  16.5 

83 

^ 

22  30  55.95 

30  35.97 

10  28  56.1 

30  43.3 

958855 

0.0185 

3.23 

4.60 

84  22  175 

84 

26 

22  35  35.43 

35  15.64 

10    3  46.3 

5  34.0 

958742 

0.0231 

3.23 

4.59 

85  22  17.9 

85 

27 

22  40  14.18 

39  54.58 

9  38  19.7 

40    7.8 

958626 

0.C278 

352 

4.56 

86  22  18.6 

86 

28 

22  44  52.20 

44  32.78 

9  12  37.0 

14  25.4 

9.2«>14 

0.C322 

3.20 

4.54 

87  22  10.3 

87 

29 

'22  49  29.52  49  10.29 

8  46  39.0 

48  27.7 

958407 

o.a%3 

3.18 

4.53 

88  22  20.0 

88 

30 

22  54    6.18 

53  47.12 

.  8  20  26.3 

22  15.3 

958308 

0.C404 

3.18 

4.60 

89  22  20.7 

89 

31 

22  58  42.21 

58  23.33 

7  53  59.4 

55  48.7 

9.282r.6 

0.0441 

3.14 

4.47 

90  £2  21.4 

90 

Apr.  1 

23    3  17.61 

2  58.89 

7  27  19.31  29    8.6 

958111 

0.0476 

3.13 

4.46 

91  22  22.0 

91 

2 

23    7  52.42 

7  33.85 

7    0  26.7;    2  16.0 

95802J 

0.0509 

3.10 

4.44 

92  22  22.6 

92 

3 

23  12  26.67 

12    8.25 

6  33  22.0 

35  11.6 

957934 

0.C541 

3.08 

4.41 

93  22  23.2 

93  1 

4 

23  17    0.39 

16  42.12 

6    6    5.9 

7  55.7 

957852 

0.0570 

3.04 

4.36 

94  22  23.8 

94 

5 

23  21  33.61 

21  15.49 

5  38  39.3 

40  29.0 

957779 

0.0506 

3.04 

4.34 

95  22S4.4 

95 

6 

23  26    6.37 

25  48.41 

5  11    3.0  12  52.5 

9577C2 

0.0621 

3.01 

4.30 

96  22  25.1 

06 

7 

23  30  38.67 

30  20.85 

4  43  17.6  45    6.9 

957632 

0.0643 

2.06 

457 

97  22  25.7 

07 

8 

23  35  10.55 

34  52.87 

4  15  23.9i  17  13.0 

9.275G7 

0.C664 

2.89 

4.23 

98  22  26.3 

98 

9 

23  39  42.051  39  24.51 

3  47  22.4  49  11.4 

9.27514 

0.0664 

2.86 

4.17 

99  22  26.9 

99  , 

10 

23  44  13.23 

43  55.82 

3  19  13.6 

21    2.5 

957463 

0.0702 

2.83 

4.11 

100  22  275 

100  ' 

11 

23  48  44.10 

48  26.80 

2  50  58.4 

52  47.0 

9.27413 

0.C716 

2.76 

4.10 

101  22  28.0 

101  1 

12 

23  53  14.68 

52  57.52 

2  22  37.7 

24  25.8 

9.27366 

0.0730 

2.59 

4.03 

102  22  28.6 

102  ' 

13 

23  57  45.01 

57  27.97 

1  54  11.8 

55  59.6 

9.27334 

0.0743 

2.53 

3.01 

103  22  205 

103 

1         14 

0    2  15.15 

1  58.23 

1  25  41.4 

27  28.8 

9.27308 

0.0753 

2.46 

3.86 

104  22  2'J.8 

105  ' 

1          1^ 

0    6  45.14 

6  28.33 

0  57    7.5i  58  54.4 

9.27284 

0.0761 

22<* 

3.72 

106  22  30.3 

106  1 

16 

0  11  15.00 

10  58.29 

-  0  28  30.6  30  17.1 

9.27268 

0.0768 

1.99 

3.53 

106  22  30.8 

107 

17 

0  15  44.78 

15  28.18 

+  0    0    8.6     1  37.4 

9.27257 

0.G772 

-1.68 

3.37 

107  22  31.4 

108 

18 

0  90  14.51 

19  58.01 

0  28  49.3  27    4.0 

9.27254 

0.0776 

+1.68 

+2.09 

108  22  31.0 

109  1 

19 

0  24  44.23 

24  27.82 

0  57  31.0  55  46.3 

9.27254 

0.0778 

259 

-2.68 

109  22  32.4 

110 

20 

0  29  13.98*  28  57.68 

1  26  13.2  24  29.1 

9.27263 

0.0778 

2.53 

3.37 

110  22  33.0 

111  > 

21 

•  0  33  43.821  33  27.63 

1  54  555  53  11.8 

o.c:^i 

0.0777 

2.53 

3.64 

111  22  33.6 

112 

22 

0  38  13.77 

37  57.69 

2  23  36.e'  21  53.7 

9.273C2 

9.27329 

0.0773 

264 

3.76 

112  22  345 

113  ; 

23 

0  42  43.87 

42  27.88 

2  52  15.4  50  33.0 

0.0767 

2.68 

3.86 

113  22  34.7 

114 

2i 

0  47  14.15 

46  58.25 

3  20  52.2  19  11.5 

9.27357 

0.0760 

2.83 

3.01 

114  22  35.3 

115 

25 

0  51  44.64 

51  28.83 

3  49  25.9  47  45.9 

9.27308 

0.0753 

2.01 

4.03 

115  22  35.8 

116  ' 

26 

0  66  15.42 

55  59.71 

4  17  56.1!  16  16.9 

957451 

0.0742 

2.06 

4.09 

116  22  36.4 

117  1 

27 

1    0  46.55 

0  30.92 

4  46  21.9;  44  43.7 

9.27512 

0.0730 

2.06 

4.16 

117  22  37.0 

118  ! 

28 

1    5  18.06 

5    2.51 

5  14  42.4   13    5.3 

9.27571 

0.C715 

2.99 

4.10 

118  22  37.6 

110  ! 

29 

1    9  49.95 

9  34.48 

5  42  56.9  41  20.9 

9.27630 

0.C699 

3.04 

4.22 

119  22  38.1 

120 

'         30 

1  14  22J34 

14    6.86 

6  11    5.0     9  20.9 

9.27702 

0.0686 

3.06 

4.29 

120  22  38.7 

121  1 

31 

1  18  54.99 

18  39.69 

+  6  39    6.0|  37  31.9 

+9.27777 

+O.0663 

+3.10 

--4.33 

121  22  30.3 

122  i 

344 
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Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Factor  I. 

Log.  Factor  t^. 

Side- 
real 

Day  of 

Mean  Solar 
Time  of  Me- 

Date 

Month. 

At 
Mean  Noon. 

At 
Trwwlt. 

At 
Mean  Noon. 

At 
Tranait. 

InRJL. 

In  Dee. 

InR.A. 

In  Dee. 

ridkn  Transit. 

of 
Tran- 

d 

h    m     8 

m     f 

+  6°  39'  d!o 

1         H 

d    h     m 

d 

May  1 

1  18  54.99 

18  39.69 

37  31.9 

+9iJ7777 

+0.C663 

+3.10 

-4.33 

121  22  3J).3 

122 

'  2 

1  23  28.23  23  13.C2 

7    6  59.0 

5  26.2 

957860 

0.C641 

3.11 

4.?£ 

122  22  39.9 

123 

3 

1  28    2.00'  27  46.89 

7  34  43.2  33  11.7 

9.27942 

0.0617 

3.16 

4.37 

123  22  40.6 

124 

4 

1  32  36.32,  32  21.29 

8    2  18.0,    0  47.7 

9.28036 

0.0592 

3.18 

4.41 

124  22  415 

125 

5 

1  37  11.241  36  56i29 

8  29  42.9 

28  13.8 

9.28130 

0.0565 

3.20 

4.45 

125  22  41.H 

126 

6 

1  41  46.78  41  31.93 

8  56  57.0 

55  29.3 

958231 

0.0535 

3.22 

4.47 

126  22  42.5 

127 

7 

1  46  22.98  46    8.23 

9  23  59.4 

22  33.2 

9.28341 

0.0502 

352 

4.48 

127  22  435 

128 

8 

1  50  59.88 

50  45i23 

9  50  49.4!  49  24.7 

9.28450 

0.0468 

355 

4.51 

128  22  43.9 

129  , 

9 

1  55  37.49 

55  22.93 

10  17  26.7,  16    3.3 

9.28565 

0.0433 

356 

4.53 

129  22  44.6 

130 

10 

2    0  15.85 

0    1.39 

10  43  50.6 

42  28.6 

958682 

0.0395 

359 

4J56 

130  22  45.3 

131  j 

11 

2    4  54.98 

4  40.60 

11  10    0.2 

8  39.8 

9.28805 

0.0a54 

3.31 

4.58 

131  22  45.9 

132  1 

12 

2    9  34.92 

9  20.63 

11  35  54.6'  34  35.9| 

9.28934 

0.0311 

3.32 

4.59 

132  22  46.6 

133 

13 

2  14  15.70 

14    1.50 

12    1  335 

0  16.0 

9.29C64 

0.0266 

3.34 

4.63 

133  22  47.3 

134 

14 

2  18  57.34 

18  43.24 

12  26  55.4 

25  39.7 

9.29201 

0.0217 

3.35 

4.64 

124  22  48.0 

135 

15 

2  23  a9.88 

23  25.91 

12  52    0.3 

50  46.4 

9.29344 

0.0166 

3.35 

4.65 

135  22  48i) 

136 

16 

2  28  23.35 

28    9.49 

13  16  47.1 

15  35.0 

9.29484 

0.0113 

3.36 

4.67 

136  22  49.7 

137  j 

17 

2  33    7.75 

32  54.C0 

13  41  15.2  40    4.8 

9.2C626 

0.0056 

3.39 

4.68 

137  22  50.5 

138  ' 

18 

2  37  53.11 

37  39.47 

14    5  23.9     4  15.2 

959779 

9.9998 

3.30 

4.69 

138  22  61.3 

139 

19 

2  42  39.48 

42  ^.95 

14  29  12.8 

28    5.9 

9.29933 

9.9936 

3.41 

4.71 

139  22  52.1 

140  : 

20 

2  47  26.87 

47  13.47 

14  52  41.1 

51  36.1 

9.30090 

9.9872 

3.41 

4.r3 

140  22  53.0 

141 

21 

2  52  15.30 

52    2.04 

15  15  47.9 

14  44.7 

9.30246 

9.9602 

3.41 

4.74 

141  22  63.9 

142 

22 

2  57    4.78 

56  51.65 

15  38  32.3 

37  31.0 

9.30402 

9.9730 

3.42 

4.75 

142  22  54.8 

143  1 

23 

3    1  55.32 

1  42.32 

16    0  53.7 

59  54.3 

9.30668 

9.9655 

3.42 

4.76 

143  22  55.7 

144 

24 

.3    6  46.07 

6  34.10 

16  22  51.5 

21  54.0 

9.30734 

9.9676 

3.42 

4.78 

144  22  56.6 

145 

25 

3  11  39.73 

11  27.00 

16  44  25.1 

43  29.5 

9.30898 

9.9493 

3.42 

4.79 

145  22  67.6 

146 

26 

3  16  33.60 

16  21.01 

17    5  33.6 

4  39.9 

9.31059 

9.9406 

3.43 

4.80 

146  22  68.4 

147 

27 

3  21  28.57 

21  16.15 

17  26  16.3 

25  24.6 
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3.42 

4.81 
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17  46  32.4 

45  42.6 
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152  23    4.5 
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1  17.a5 

19  55    5.4 

54  29.3 

9.32528 

9.8398 

3.41 
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56  37.9 
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3.37 

4.92 
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4  27    4.71 

26  54.79 

21  11  11.6 

10  45.2 
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9.7598 

3.35 

4.94 
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10 

4  32  14.90 

32    551 

21  24  42.2 

24  17.5 

9.33393 

9.7411 

3.35 
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161  23  15.1 

162  . 

11 

4  37  26.02 

37  16.56 

21  37  37.4 

37  14.4 

9.33522 

9.7209 

3.35 

4.94 
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12 

4  42  38.07 
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4.98 
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19 
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22  58  39.3 

58  28.9 

9.34405 

9.4981 

3.16 
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20 
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5  43.5 

9.34494 

9.4581 
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3.04 

4.99 
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22 
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9.3634 

3.03 

5.00 

173  23  30.9 
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23 
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23  23  30.91  23  25.3 
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2.99 
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174  23  32.3 
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24 

5  46    2.80 
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9.2410 

2.91 

6.00 

175  23  33.7 

176 

25 

5  51  23.54 

51  17.97 

23  31  52.3  31  48.6 

9.34806 

9.1626 

2.86 

6.01 

176  23  35.0 
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26 

5  56  44.63 

56  39.36 

23  35    0.9  34  58.1 
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9.0667 

2.76 

6.01 
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27 

6    2    6.02 

2    1.06 

23  37  27.9  37  25.9 
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2.53 

6.01 

178  23  37.8 
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28 

6    7  27.66 

7  23.01 
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9.34915 

8.7670 

2.38 

6.01 
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180  1 

29 

6  12  49.45 

12  45.11 

23  40  16.3  40  15.7 

9.34932 

8.4690 

+1.99 

5.01 

180  23  40.6 

181 

30 

6  18  11.34 

18    7.34 

23  40  37.7 

40  37.7 

9.34941 

+6.3188 

-1.38 

5.01 

181  23  42.1 

182  1 

1          31 

6  23  33.28,  23  29.59 

+23  40  17.0 

40  17.5 

+9.34944 

-8.4628 

-2.16 

Hj.OO 

162  23  43.5 
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5.01 

184  23  46.3 

185 

4 

6  39  38.81 

39  36.16 

23  35    2.5 

35    3.9 
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5 
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9.34877 
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2.86 

5.00 
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6 

6  50  21.68 
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23  28    2.6 

28    4.3 

9.34840 
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2.93 
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187  23  50.6 
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7 

6  55  42.6D;  55  40.1)1 
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2.99 
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189 

8 

7    1    3.34     1     1.87 

23  18  15.8 

18  17.3 

9.34741 

9.3669 

3.03 
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190 

9 

7    6  23.58     6  2243 
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12  21.4 

9.34684 

9.4176 

3.08 

6.00    190  23  54.8 
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10 

7  11  43.37   U  42.53 

23    5  42.9 

5  44.1 

9.34621 

9.4624 

3.13 

4.09 

191 

23  56.2 
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11 

7  17    2.66  17    2-13 

22  58  25.0 

58  25.8 

9.34550 

9.5030 

3.19 

4.09 

192  23  57.6 

193 

12 

7  22  21.31)  22  21.17 

22  50  264 

50  26.7 

9.34465 

9.5a07 

3.21 

4.99 

193  23  59.0 

194 

13 

7  27  39.48  27  3i»X>7 

22  41  47.5 

41  474 

9.34374 

9.5733 

3.23 

4.08 

195 

0    0.4 

105 

14 

7  32  56.88  32  57.25 

23  32  28.5 

32  27.8 

9.34277 

9.6045 

3.26 

4.98!  196 

0    1.7 
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IIS 

7  38  13.55 

38  UJZl 

22  22  29.6 

22  28.3 

9.34174 

9.6331 

3.28 

4.07|  197 

0    3,0 

107 

16 

7  43  29.46 

43  30.40 

22  11  514 

11  49.4 

9.34C69 

9.6509 

3.31 

4.06   198 

0    4.3 

198 

17 

7  48  44.58 

48  45.82 

22    0  34.0 

0  31.3 

9.33954 

9.6849 

3.31 

4.06    199 

0    5.7 

109 

18 

7  53  58.86:  54    0.39 

21  48  37.9 

48  344 

9.33840 

9.7082 

3.33 

4.06,  200 

0    7.0 

200 

19 

7  59  12,30 

59  14.10 

21  36    3.7 

35  59.3 

9.33721 

9.7209 

3.35 

4.95 

201 

0    8.3 

2(:i  I 

ao 

6    4  24.86 

4  26.90 

21  22  51.9 

22  46.5 

9.33503 

9.75C6 

3.36 

4.95 

202 

0    95 

212  1 

21 

8    9  36.49 

9  38.80 

21    9    2.7 

6  56.4 

9.33464 

9.7701 

3.37 

4.94 

203 

0  10.8 

203 

22 

8  14  47.17 

14  49.73 

20  54  36.6 

54  29.3 

9.33327 

9.7883 

3.37 

4.03   2C4 

0  12.0 

2U 

23 

8  19  56.87 

19  50.68 

20  39  34.5 

39  26.1 

9.33192 

9.8054 

340 

4.93 

2G5 

0  13.1 

205 

24 

8  25    5.58 

25    864 

20  23  56.9 

23  47.4 

9.33044 

9.8219 

3.40 

4.92 

2C6 

0  14.3 
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25 

8  30  13.24 

30  16.55 

20    7  44.1 

7  33.4 

9.32899 

9.8375 

3.41 

4.91 

207 

0  15.5 

207 

26 

8  35  19.86 

35  23.39 

19  50  56.6 

50  44.8 

9.32749 

9.8522 

3.41 

4.90 

208 

0  16.6 

208 

27 

8  40  25.41 

40  29.16 

19  33  35.2 

33  22.2 

9.32595 

9.8663 

3.42 

4.90 

209 
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209 

2B 
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45  33.86 
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3.43 
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0  18.9 
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29 
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8  55  35.47 
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3.41 
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31 
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9    5  36.68 

5  41.57 
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9.9572 
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2  46.0 

358 

24 

21    0  52.54  61  26.46 

19    1  26.6  58  58.0 

9.30784 

9.9487 

3.58 

4.85 

3i>9 

2  47.0 

359 

23 

21    5  44.31     6  18JJ5 

18  39  62.3  37  19.3 

9.30550 

9.9588 

3.58 

4.84 

360 

2  48.0 

360 

26 

21  10  3451   11    8.45 

18  17  48.3|  15  11.1 

9.30317 

9.9684 

3.58 

4.82 

361 

2  48.9 

361 

27 

21  15  23.15'  15  57.09 

17  55  15.5|  52  34.1 

9.30084 

9.9775 

3.58 

4.81 

3G2 

2  40.8 

362 

28 

21  20  10J23  20  44.14 

17  32  14.6  29  29.1 

9iK)846 

9.9662 

3.59 

4.80 

363 

2  5r.6 

?63 ; 

29 

21  24  55.72  25  29.60 

17    8  46.5     5  57.1 

9J29600 

9.9945 

3.59 

4.78 

364 

2  31.4 

364 

33 

21  29  39.64,  30  13.48 

16  44  52.1 

41  58.8 

9.29350 

0.0023 

3.59 

4.77 

365 

2  32.2 

365 

31 

21  34  22.00  34  55w80 

! 

-16  20  32.2 

17  35.0 

+9iK)095 

+0.0097 

-3.59 

+4.76 

366 

2  .33.0 

366 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Apparent 
Right  Ascension. 

App«.nt  Deellnation.    |  ,X^»?na?ii 

Log  Coeffldmi 

Mmd  Solax  Tim« 
of 

Side- 
real 

M«ridUQ  Transit. 

1 
1 

Date. 

d 
1 

At 

Sidereal  Ob. 

At 
Transit. 

At 
Sidereal  Oh. 

At 

Transit. 

InlUA. 

In  DM). 

In  B.A. 

In  Dee. 

d      h    m 
Jan.  1  21  54.8 

h     m     8 
16  38  45.67 

m     8 
40  51.94 

'-2S  \i  1^4 

18'  3li!6 

+9.10030 

-9.4345 

+3.04 

-^M 

2  21  53.9 

2 

16  41  47.35 

43  54.26 

22  20  37.7 

24  57.6 

9.10146 

9.4208 

3.02 

4.46 

3  21  53.0 

3 

16  44  49.46 

46  57.C5 

22  26  51.0 

31     3.2 

9.1C253 

9.4065 

3.0C 

4.46 

4  21  52.1 

4 

16  47  51.99 

50    0.25 

22  32  52.0 

36  56.3 

9.10351 

9.3917 

2.09 

4.46 

5  21  51.2 

5 

16  50  54.94 

53    3.86 

22  38  40.5 

42  37.1 

9.10445 

9.3762 

2.98 

4.47 

6  21  50.3 

6 

16  53  58.29 

56    7.87 

22  44  16.7 

48    5.2 

9.1C539 

9.36C2 

2.97 

4.48 

7  21  49.5 

7 

16  57    2.04 

59  12.28 

22  49  40.4 

53  20.6 

9.1C633 

9.3432 

2.95 

4.48 

8  21  48.6 

8 

17    0    6.18 

2  17.09 

22  54  51.3 

58  23.0 

9.1C725 

9.3254 

2.9C 

4.48 

9  21  47.7 

9 

17    3  10.71 

5  22.28 

22  59  49.3 

63  12.7 

9.1C814 

9.3C66 

2.12 

4.48  i 

10  21  46.8 

10 

17    6  15.61 

8  27.83 

23    4  34.6 

7  49.3 

9.10900 

92869 

2.C1 

4.49 

'     11  21  46.0 

11 

17    9  20.87 

11  33.74 

23    9    6.0 

12  12.8 

9.10983 

9.2661 

2.9t 

4.50  . 

12  21  45.2 

12 

17  12  26.48 

14  39.99 

23  13  26.0 

16  23.0 

9.11C63 

9.2440 

2.89 

4.50 

13  21  44.4 

13 

17  15  32.42 

17  36.56 

23  17  31.9 

20  19.9 

9.11139 

9.22C6 

2.88 

4i30 

14  21  43.5 

14 

17  18  2S.GS 

20  53.45 

23  21  24.6 

24    3.4 

9.11212 

9.1959 

Q.t7 

4.50 

15  21  42.7 

15 

17  21  45.25 

24    0.66 

23  25    3.9 

27  33.5 

9.11285 

9.1693 

UM 

4050 

16  21  41.9 

16 

17  24  52.14 

27    8.18 

23  28  29.8 

30  50.0 

9.11358 

9.1408 

2.86 

4.50 

17  21  41.1 

17 

17  27  59.34 

30  16.00 

23  31  42.1 

33  52.9 

9.11429 

9.1100 

2.85 

4.51 

18  21  40.3 

18 

17  31    6.84 

33  24.12 

23  34  40.8 

36  42.0 

9.11498 

9.0771 

2.84 

4i>l 

19  21  39.5 

19 

17  34  14.63 

36  32.51 

23  37  25.8 

39  17.4 

9.11561 

9.0403 

2.e2 

4J51 

23  21  38.7 

20 

17  37  22.68 

39  31.17 

23  39  67.1 

41  38.9 

9.11623 

9.0019 

2.8C 

4.51 

21  21  37.9 

21 

17  40  31.00 

42  50.09 

23  42  14.7 

43  46.6 

9.11684 

e.9578 

B.7d 

4.52 

22  21  37.1 

22 

17  43  39.58 

45  59.27 

23  44  18.4 

45  40.3 

9.11742 

8.9090 

2.76 

452 

23  21  36.3 

23 

17  46  48.41 

49    8.69 

23  46    8.2 

47  19.9 

9.11798 

8.8537 

2.74 

4.52 

24  21  35.5 

24 

17  49  57.47 

52  18.34 

23  47  44.0 

48  45.4 

9.11852 

8.7900 

2.72 

4i32 

25  21  34.8 

25 

17  53    6.77 

55  28.21 

23  49    5.8 

49  56.9 

9.11903 

8.7155 

2.70 

4i>2 

26  21  34.0 

26 

17  56  16.28 

58  38.29 

23  50  13.6 

50  54.2 

9.11950 

8.6248 

2.68 

4J>3 

27  21  33.3 

27 

17  59  25.99 

61  48.57 

23  51    7.2 

51  37.2 

9.11996 

8.5C91 

2.65 

4.53 

28  21  32.5 

28 

18    2  35.90 

4  59.05 

23  51  46.6 

52    5.9 

9.12042 

8.3494 

2.62 

4.53 

29  21  31.8 

29 

18    5  46.01 

8    9.71 

23  52  11.6 

52  20.2 

9.12084 

8.0933 

2J>« 

4.53. 

30  21  31.0 

30 

18  18  56.29 

11  20.53 

23  52  22.3 

52  20.1 

9.12120 

-7.3907 

2.56 

4.53 

31  21  30.3 

31 

18  12    6.72 

14  31.49 

23  52  18.7 

52    5.6 

9.12154 

+7.8727 

2.53 

4.53  1 

Feb.  1  21  29.5 

32 

18  15  17.29 

17  42.59 

23  52    0.8 

51  36.9 

9.12186 

8.2304 

2.48 

4.53  1 

2  21  28.8 

33 

18  18  28.00 

20  53.81 

23  51  28.7 

50  53.8 

9.12214 

8.4354 

2.42 

4i>3  ' 

3  21  28.0 

34 

18  21  38.82 

24    5.13 

23  50  42.3 

49  56.3 

9.12238 

8.5709 

2.35 

4.53 

4  21  27.3 

35 

18  24  49.74 

27  16.54 

23  49  41.5 

48  44.4 

9.12259 

■8.6706 

226 

4.53 

5  21  26.5 

36 

18  28    0.75 

30  28.03 

23  48  26.4 

47  18.0 

9.12278 

8.7573 

+2.16 

4.54 : 

6  21  25.8 

37 

18  31  11.83 

33  39.58 

23  46  56.8 

45  37.1 

9.12292 

8.8276 

4.54' 

7  21  25.0 

38 

18  34  22.97 

36  51.19 

23  45  12.8 

43  41.8 

9.12305 

8.8876 

4.54 

8  21  24.3 

39 

18  37  34.16 

40    2.81 

23  43  14.5 

41  32.1 

9.12313 

8.9401 

4.54 

9  21  23.5 

40 

18  40  45.37 

43  14.45 

23  41     1.9 

39    7.9 

9.12315 

8.9872 

4.54 ; 

10  21  22.8 

41 

18  43  56.59 

46  2609 

23  38  34.9 

36  29.3 

9.12317 

9.C298 

4i>4 

11  21  22.0 

42 

18  47    7.81 

49  37.73 

23  35  53.5 

33  36.4 

9.12317 

9.0670 

4.54 

12  21  21.3 

43 

18  50  19.02 

52  49.36 

23  32  57.8 

30  29.2 

9.12314 

9.1036 

4.54 

13  21  20.5 

44 

18  53  30.22 

56    0.95 

23  29  48.0 

27    7.5 

9.12308 

9.1364 

4i34 

14  21  19.8 

45 

18  56  41.38 

59  12.49 

23  26  23.7 

23  31.4 

9.12299 

9.1669 

4.54 

15  21  19.1 

46 

18  59  52.50 

62  23.99 

23  22  45.1 

19  41.0 

9.12389 

9.1951 

-2.23 

4i53 

16  21  18.3 

47 

19    3    3.57 

5  35.43 

23  18  52.3 

15  36.4 

9.12275 

9.^17 

2.2: 

4i53 

17  21  17.6 

48 

19    6  14.57 

8  46.80 

23  14  45.3 

11  17.6 

9.12258 

9.2465 

2.34 

4J53 

18  21  16.8 

49 

19    9  25.49 

11  58.08 

23  10  24.1 

6  44.6 

9.12240 

9.2701 

2.3J 

4.53 

19  21  16.1 

50 

19  12  36.33 

15    9.26 

23    5  48.9 

1  57.5 

9.12220 

9.2C23 

2.43 

4ii3 

20  21  15.3 

51 

19  15  47.07 

18  20.34 

22  59  59.7 

56  56.2 

9.12197 

9.3134 

2.46 

453 

21  21  14.6 

52 

19  18  67.71 

21  31.3! 

22  55  56.3 

51  40.8 

9.12172 

9.3337 

2.48 

4  53 

22  21  13.8 

53 

19  22    8.23 

24  42.17 

22  50  38.8 

46  11.4 

9.12146 

9.3521 

2.5t 

4.53 

23  21  13.1 

54 

19  25  18.64 

27  52.89 

22  45    7.3 

40  28.1 

9.12118 

9.3711 

2.52 

4.53 

24  21  12.3 

55 

19  28  28.92 

31     3.46 

22  39  22.1 

34  30.9 

9.12086 

9.38e4 

2.C4 

453 

25  21  11.5 

56 

19  31  39.05 

34  13.88 

22  33  23.1 

28  19.9 

9.12051 

9.4C50 

2.C6 

4.52 

26  21  10.^ 

57 

19  34  49.02 

37  24.15 

22  27  10.4 

21  55.3 

9.12015 

9.42:9 

2.58 

4.51 

27  21  10.0 

58 

19  37  58.84 

40  34.26 

22  20  44.1 

15  16.9 

9.11979 

9.4363 

2.6C- 

4.51  • 

28  21     9.2 

59 

19  41     8.50 

43  44.18 

22  14    4.1 

8  24.9 

9.11941 

9.4510 

2.62 

4.51 

29  21    8.4 

60 

19  44  17.98 

46  53.91 

22    7  10.6 

1  19.3 

9.11897 

9.46^2 

2.«> 

4.51 

30  21     7.6 

61 

19  47  27.26 

50    3.44 

;    22    0    3.6 

54    0.4 

9.11850 

9.4788 

2.68 

4.50 

31  21    6.8 

_e2 

19  50  36.33 

1    53  12.77 

-21  52  43.3 

46  28.2 

+9.11803 

+9.4919 

-2.70 

+4050 ; 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSH'.        j 

Appaiwnfc 
Right  Ascension. 

A|»|»x«nt  BecUnatlon. 

Log  Coefficient  of  1 
in  Sidereal  Minutes. 

Log  Coefficient 

ofr-.         ! 

1   Mmb  Solar  Tfam 

8M»- 
real 

IteUiMa  TiUflt. 

DMe. 

d 

61 

At 
Slderaal  (Hi. 

At 
Transit. 

At 
SldenalOh. 

At 

Transit. 

InR.A. 

In  Deo. 

In  R.A. 

In  Dec. 

i               li     h    m 

'  Mur.  1  21    7.6 

,        h     m     ■ 
19  47  27.26 

50*  3*44'-^  d  ie 

54'  AU 

+9.na50 

+9.4788 

-2.68 

+4.50 

2  21    6.8 

G2 

f9  50  36.33 

53  12.77 

21  52  43.3 

46  28.2 

9.11803 

9.4919 

2.70 

4.50 

3  21     6.0 

63 

19  53  45.20 

56  21.87 

21  45    9.8 

38  42.7 

9.117r,5 

9.5045 

2.72 

4.50 

4  21    5.2 

64 

19  56  53.»S 

59  30.73 

21  37  23.1 

30  44.2 

9.117(2 

9.5167 

2.74 

4.50 

5  21     4.4 

65 

20    0    2i36 

2  39.33 

21  29  23.4 

22  32.8 

9.11646 

9.5284 

2.77 

4.50 

6  21    3.6 

66 

20    3  10.42 

5  47.69 

^1  21  10.9 

14    8.6 

9.11587 

9.5397 

2.8(J 

4.49 

7  21    2.8 

1      ^ 

20    6  18.32 

8  55.79 

21  12  45.7 

5  31.5 

9.11527 

9.5.506 

2.82 

4.49  : 

8  21    2.0 

68 

20    9  25.96 

12    3.60 

20  64    7.7 

56  41.7 

9.11464 

9.5613 

2.83 

4.49  ' 

9  21     1.2 

69 

20  12  33.32 

15  11.12 

20  55  17.0 

47  39.4 

9.11398 

9.5716 

2.84 

4.48 

10  21    0.4 

70 

20  15  40.39 

18  18.36 

20  46  13.9 

38  24.7 

9.11332 

9.5815 

2.85 

4.47 

11  20  59.6 

71 

20  18  47.18 

21  25.30 

20  36  58.4 

28  57.6 

9.11263 

9.5911 

2.86 

4.46  J 

12  23  58.8 

72 

20  21  53.66 

24  31.94 

20  27  30.7 

19  18.3 

9.11193 

9.6004 

2.87 

4.46  ! 

13  20  57.9 

73 

20  24  59.84 

27  38.26 

20  17  50.9 

9  27.1 

9.11122 

9.6094 

2.88 

4  46  ; 

14  20  57.1 

74 

20  28    5.72 

30  44.27 

19  67  59.1 

59  23.9 

9.11C50 

9.6182 

2.89 

4.45  1 

15  23  56i2 

75 

20  31  11.28 

33  49.95 

19  57  55.4 

49    8.8 

9.10975 

9.6267 

2.89 

4.45  ' 

16  QO  55.4 

76 

20  34  16.52 

36  55.31 

19  47  40.0 

38  42.0 

9.10900 

9.6349 

2.69 

4.44  1 

17  20  54.5 

77 

20  37  21.44 

40    0.35 

19  37  12.9 

28    3.6 

9.10825 

9.6429 

2.90 

4.44  1 

18  20  53.7 

78 

20  40  26.04 

43    5.C5 

19  26  34.4 

17  14.0 

9.10748 

9.6506 

2.91 

4.43 

19  20  52.8 

79 

20  43  30.31 

46    9.43 

19  15  44.6 

6  13.2 

9.10671 

9.6582 

2.91 

4.43 

20  20  51.9 

80 

20  46  34.25 

49  13.48 

18  64  43.7 

55    1.2 

9.10594 

9.6556 

2.i;i 

4.42 

21  20  51.0 

81 

20  49  37.87 

52  17.20 

18  53  31.6 

43  38.2 

9.10516 

9.6727 

2.91 

4.41 

22  20  50.1 

82 

20  52  41.15 

55  20.58 

18  42    8.5 

32    4.2 

9.10436 

9.6796 

2.91 

441 

23  20  49.2 

83 

20  55  44.09 

58  23.61 

18  30  34.6 

20  19.4 

9.10356 

9.6t63 

2.1:1 

4.40 

24  20  48.» 

84 

20  58  46.70 

61  26.31 

18  18  49.9 

8  23.9 

9.10276 

9.6929 

2.91 

4.40 

25  20  47.4 

85 

21     1  48.97 

4  28.67 

17  66  54.6 

56  18.0 

9.10195 

9.6993 

2.91 

4.39 

26  20  46.5 

86 

21    4  50.90 

7  30.69 

17  54  48.9 

44    1.7 

9.10114 

9.7056 

2.91 

4.38  • 

27  20  45.6 

87 

21     7  52.49 

10  32.36 

17  42  32.9 

31  35.3 

9.10033 

9.7116 

2.91 

4.38  ' 

2B  20  44.7 

88 

21  10  53.74 

13  33.69 

17  30    6.8 

18  58.7 

9.09C51 

9.7175 

2.91 

4.37  1 

29  20  43.8 

89 

21  13  54.65 

16  34.67 

17  17  30.6 

6  12.3 

9.09869 

9.7235 

2.C2 

4.37  I 

30  20  42.9 

90 

21  16  55.22 

19  35.29 

16  64  44.7 

53  16.5 

9.09785 

9.7285 

2.93 

4.36  ; 

1          31  20  41.9 

91 

21  19  55.43 

22  35.56 

16  51  49.4 

40  11.3 

9.09698 

9.7338 

2.94 

4.35 

Apr.  1  23  41.0 

92 

21  22  55.28 

25  35.46 

16  38  44.8 

26  56.7 

9.09610 

9.7389 

2.95 

434  , 

2  20  40.0 

93 

21  25  54.77 

28  34.99 

16  25  30.9 

13  32.7 

9.09523 

9.7440 

2.r6 

4.:52 

3  20  39.1 

.94 

21  28  53.89 

31  34.15 

15  72    7.6 

59  59.9 

9.09432 

9.7489 

2.r6 

4.3a , 

4  20  38.1 

•05 

21  31  52.63 

34  32.94 

15  58  35.5 

46  18.3 

9.09342 

9.7536 

2.r6 

4.31  1 

5  20  37J2 

96 

21  34  51.01 

37  31.36 

15  44  54.7 

32  28.1 

9.09255 

9.75^ 

2.96 

4.30 

6  20  36.2 

97 

21  37  49.03 

40  29.40 

15  31     5.4 

18  29.6 

9.09165 

9.7626 

2.r6 

4.30  1 

7  20  35.2 

98 

21  40  46.67 

43  27.07 

15  17    7.8 

4  22.8 

9.09C73 

9.7670 

2.r6 

4.23  ' 

8  20  34.2 

99 

21  43  43.94 

46  24.37 

14  63    1.9 

50    7.8 

9.08982 

9.7711 

2.C6 

4.28 

9  20  33.2 

100 

21  46  40.84 

49  21.29 

14  48  47.9 

35  45.1 

9.C8891 

9.7751 

2.C6 

4.27  1 

10  20  32.2 

101 

21  49  37.37 

52  1784 

14  34  26.2 

21  14.6 

9.08800 

9.7790 

2.C6 

4.26 : 

11  20  31.2 

102 

21  52  33.53 

55  14.02 

14  19  56.8 

6  36.5 

9.08708 

9.7828 

2.96 

4.25 

12  23  30.2 

103 

21  55  29.31 

58    9.83 

13  65  19.9 

61  50.9 

9.08618 

9.7865 

2.C5 

4J2i  , 

13  23  23.2 

104 

21  58  24.73 

61    5.29 

13  50  35.5 

36  58.0 

9.C8529 

9.7901 

2.94 

4.23  1 

14  20  2d.2 

105 

22    1  19.80 

4    0.38 

13  35  43.8 

21  57.9 

9.08441 

9.7936 

2.93 

4.22 

15  23  27.2 

106 

22    4  14.51 

6  55.11 

13  20  45.0 

6  51.1 

9.08351 

9.7969 

2.92 

4.20  , 

16  20  26.1 

107 

22    7    8.86 

9  49.48 

12  65  39.4 

51  37.7 

9.08263 

9.8002 

2.J)2 

4.19 

17  20  25.1 

108 

22  10    2.86 

12  43.50 

12  50  27.3 

36  17.7 

9.08175 

9.8033 

2.1:2 

4.18 : 

18  20  24.0 

109 

22  12  56.51 

15  37.18 

12  35    8.7 

20  51.2 

9.08088 

9.8C63 

2.91 

4.17  ; 

19  20  23.0 

110 

22  15  49.81 

18  30.52 

12  19  43.6 

5  18.3 

9.08003 

9.8093 

2.90 

4.16 

20  20  21.9 

111 

22  18  42.78 

21  23.52 

11  64  12.1 

49  39.3 

9.07920 

9.8123 

2.89 

4.15  1 

21  20  20.9 

112 

22  21  35.42 

24  16.21 

11  48  34.6 

33  54.4 

9.07838 

9.8150 

2.89 

4.14 

22  20  19.8 

113 

22  24  27.74 

27    8.58 

11  32  51.2 

18    3.9 

9.07757 

9.8177 

2.89 

4.13 

23  20  18.8 

114 

22  27  19.74 

30    0.62 

11  17    2.1 

2    7.7 

9.07676 

9.82G2 

2.88 

4.11  1 

24  20  17.7 

115 

22  30  11.42 

32  52.34 

10  61    7.5 

46    6.2 

9.07595 

9.8227 

2.87 

4.C9 

25  20  16.6 

116 

22  33    2.78 

35  43.74 

10  45    7.6 

29  59.7 

9.07514 

9.8250 

2.86 

4.07 

26  20  15.5 

117 

22  35  53.82 

38  34.84 

10  29    2.7 

13  48.2 

9.07436 

9.8273 

2.66 

4.C6 

'          27  20  1 1.4 

118 

22  38  44.56 

41  25.62 

9  72  52.9 

57  31.8 

9.07358 

9.8295 

2.66 

4.C4 

28  20  13.3 

119 

22  41  34.99 

44  16.09 

9  56  38.2 

41  10.7 

9.07279 

9.8316 

2.86 

4.(:2 

29  20  12.2 

120 

22  44  25.11 

47    6.26 

9  40  18.7 

24  45.1 

9.07200 

9.8336 

2.86 

4.C0  ' 

30  20  11.1 

121 

22  47  14.92 

49  56.12 

9  23  54.8 

8  15.4 

9.07122 

9.8355 

286 

3.J;8 

31  20  10.0 

_1^22 

22  50    4.43 

52  45.69 

-  8  67  26.J^ 

51  41.8 

+9.07046 

+9.8373 

-2.66 

+3.16 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        || 

Apparent 
Right  Aeoeoflion. 

LogCoefflelentofl 
in  sidereal  Minntee. 

Log  CoefBdont    1 
of^.           J 

Mesa  Sol&r  Time 
of 

Side- 
real 

Meridian  TnuiBlt. 

Date. 

At 
Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 

Tranrit. 

InB.A. 

In  Deo. 

InlLA. 

In  Dee. 

d     h    m 
May  1  20  10.0 

d 
122 

h     m     B 
22  50    4.43 

52  45.69 

-§&i2&.9 

51  4l".8 

+9.07046 

+9.8373 

-2.86 

+3.«6  1 

2  23    8.9 

123 

22  52  53.65 

55  34.95 

8  50  55.0 

35    4.4 

9.C6971 

9.8390 

2.^^ 

3.^4 

3  20    7.8 

124 

22  55  42.57 

58  23.91 

8  34  19.4 

18  23.3 

9.C6894 

9.84C6 

2.86 

3.1-2 

4  20    6.6 

125 

22  58  31.19 

61  12.58 

8  17  40.1 

1  38.8 

9.06816 

9.8421 

2.86 

3iK) 

5  20    5.5 

126 

23    1  19.51 

4    0.94 

7  60  57.5 

44  51.0 

9.06738 

9.8435 

2.86 

3.87 

6  20    4.4 

127 

23    4    7.53 

6  49.00 

7  44  11.6 

28    O.l 

9.C6661 

9.8449 

2.85 

3.84 

7  20    3.3 

128 

23    6  55.25 

9  36.77 

7  27  22.6 

11    6.4 

9.06586 

9.8462 

2.84 

3.81 

8  20    21 

129 

23    9  42.69 

12  24.27 

6  70  30.8 

54  10.1 

9.C6514 

9.8474 

2.83 

3.78  1 

9  20    1.0 

130 

23  12  2J).85 

15  11.47 

6  53  36.3 

37  11.2 

9.06440 

9.8485 

2.82 

3.75  ' 

10  19  59.8 

131 

23  15  16.72 

17  58.39 

6  36  39.3 

20  10.0 

9.06367 

9.8495 

2.81 

3.72  1 

11  19  58.7 

132 

23  18    3.31 

20  45.04 

6  19  40.0 

3    6.6 

9.06294 

9.8505 

2.80 

3.68 

12  19  57.5 

133 

23  20  49.63 

23  31.43 

5  62  38.5 

46    IJ2 

9.06223 

9.a514 

2.79 

364 

13  19  56.3 

134 

23  23  35.68 

26  17.55 

5  45  34.9 

28  53.9 

9.06155 

9.852? 

2.78 

3.59 

14  19  55.1 

135 

23  26  21.48 

29    3.41 

5  28  29.6 

11  45.0 

9.(16088 

9.8529 

2.77 

3.64 

15  19  53.9 

136 

23  29    7.02 

31  49.03 

4  71  22.6 

54  34.5 

9.06023 

9.8536 

2.76 

3.49  ; 

16  19  52.7 

137 

23  31  52.32 

34  34.41 

4  54  14.0 

37  22.7 

9.05960 

9.8542 

2.75 

3.43  i 

17  19  51.5 

138 

23  34  37.38 

37  19.56 

4  37    4.1 

20    9.8 

9.a5898 

9.8548 

2.74 

3.^ 

18  19  50.3 

139 

23  37  22.21 

40    4.48 

4  19  53.2 

2  55.9 

9.05837 

9.8553 

2.73 

3.31 

19  19  49.1 

140 

23  40    6.81 

42  49.18 

3  62  41.3 

45  41.2 

9.05779 

9.8556 

2.72 

+3.24  1 

20  19  47.9 

141 

23  42  51.20 

45  33.67 

3  45  28.5 

28  25.8 

9.05722 

9.8558 

2.70 

21  19  46.7 

142 

23  45  35.37 

48  17.94 

3  28  15.1 

11    9.8 

9.05666 

9.8561 

2.69 

22  19  45.5 

143 

23  48  19.33 

51     2.01 

2  71     1.1 

53  53.5 

9.05611 

9.8563 

2.68 

23  19  44.3 

144 

23  51    3.09 

53  45.88 

2  53  46.7 

36  37.0 

9.05558 

9.8564 

2.67 

24  19  43.1 

145 

23  53  46.65 

56  2i).55 

2  36  32.1 

19  20.6 

9,05506 

9.8564 

2.66 

25  19  41.9 

146 

23  56  30.01 

59  13.03 

2  19  17.7 

2    4.7 

9.05453 

9.8563 

2.66 

26  19  40.7 

147 

23  59  13.18 

61  56.32 

1  62    3.7 

44  49.2 

9.05403 

9.8561 

2.65 

148 

0    1  56.16 

1  44  50.1 

9.05352 

9,8559 

2.64 

-353  1 

27  19  39.5 

149 

0    4  38.95 

4  39.41 

1  27  37.0 

27  34.2 

9.05301 

9.8557 

2.64 

3.38 

28  19  38.2 

150 

0    7  21.55 

7  22.31 

1  10  24.6 

10  19.8 

9.05249 

9.«>53 

2.64 

3.48 

29  19  37.0 

151 

0  10    3.95 

10    5.02 

0  53  13.2 

53    6.4 

9.05199 

9.8548 

2.64 

3.63  1 

30  19  35,8 

152 

0  12  46.17 

12  47.55 

0  36    3.1 

35  54.3 

9.05150 

9.8543 

2.64 

3.68 

31  19  34.6 

153 

0  15  28.21 

15  29.89 

0  18  54.4 

18  43.6 

9.05102 

9.&537 

2.64 

3.63  i 

June  1  19  33.3 

154 

0  18  10.07 

18  12.05 

-  0    1  47.2 

1  34.5 

9.05051 

9.8530 

2.64 

3.67 

2  19  32.1 

155 

0  20  51.74 

20  54.01 

+  0  15  18.4 

15  33.0 

9.05001 

9.8523 

2.64 

3.71  1 

3  19  30.8 

156 

0  23  33i22 

23  35.79 

0  32  22.2 

32  38.6 

9.04950 

9.8514 

2.64 

3.74  ' 

4  19  29.6 

157 

0  26  14.51 

26  17.38 

0  49  23.9 

49  42i3 

9.04899 

9.8506 

2.64 

3.76 

5  19  28.3 

158 

0  28  55.61 

28  58.79 

1    6  23.3 

6  43.4 

9.04851 

9.8406 

2.64 

3.78 

6  19  27.1 

159 

0  31  36.54 

31  40.01 

1  23  20.3 

23  42.2 

9.04802 

9.8484 

2.64 

3.8(1  ' 

7  19  25.8 

160 

0  34  17.28 

34  21.05 

1  40  14.7 

40  38.5 

9.04753 

9.8473 

2.64 

3.^  1 

8  19  24.6 

161 

0  36  57.85 

37    1.92 

1  57    6.5 

57  32.2 

9.04705 

9.846J 

2.64 

3.84 

9  19  23.3 

162 

0  39  38.24 

39  4261 

2  13  55.4 

14  23.0 

9.04657 

9.8449 

2.63 

3.86 ; 

10  19  22.1 

163 

0  42  18.45 

42  2:).12 

2  30  41.4 

31  10.8 

9.04611 

9.8436 

2.62 

3.88  , 

11  19  2).8 

164 

0  44  58.50 

45    3.46 

2  47  24.2 

47  555 

0.04568 

9.8421 

2.61 

3.00 

12  19  19.5 

165 

0  47  38.39 

47  43.64 

3    4    3.5 

4  36.2 

9.04524 

9.84C6 

2.6U 

3i)l 

13  19  18i2 

166 

0  50  18.12 

50  23.66 

3  20  39.3 

21  13.8 

9.04482 

9.8391 

2J38 

3S2  ' 

14  19  17.0 

167 

0  52  57.70 

53    3.53 

3  37  11.6 

37  47.9 

9.04441 

9.8376 

2.57 

3.94  , 

15  19  15.7 

168 

0  55  37.13 

55  43.25 

5  53  40.4 

64  18.3 

9.04403 

9.8359 

2.56 

3.1:6 

16  19  14.4 

169 

0  58  16.43 

58  22.83 

4  10    5.3 

10  44.9 

9.04364 

9.8342 

255 

3.i;d 

17  19  13.1 

170 

1    0  55.58 

1    2.27 

4  26  26.1 

27    7.4 

9.04326 

9.8324 

2.54 

4.00 

18  19  11.8 

171 

1    3  34.59 

3  41.56 

4  42  42.9 

43  25.7 

9.04286 

9.8305 

2.53 

4.C2I 

19  19  10.5 

172 

1    6  13.45 

6  20.71 

4  58  55.4 

69  39.7 

9.04248 

9.8286 

2.53 

4.04 

20  19    9.2 

173 

1    6  52.18 

8  59.72 

5  15    3.5 

15  49.4 

9.04211 

9.8266 

2.53 

4.C6  , 

21  19    7.9 

174 

1  11  30.77 

11  38.59 

5  31     7.0 

31  54.5 

9.04171 

9.8244 

2.53 

4.08 

22  19    6.6 

175 

1  14    9.21 

14  17.32 

5  47    5.7 

47  54.7 

9.04132 

9.8222 

2.53 

4.09  1 

23  19    5.3 

176 

1  16  47.50 

16  55.91 

6    2  59.4 

3  49.6 

9.04093 

9.8199 

2.53 

4.10  : 

24  19    4.0 

177 

1  19  25.67 

19  34.35 

6  18  48.0 

19  39.9 

9.04054 

9.8176 

254 

4.12 : 

25  19    2.7 

178 

1  22    3.69 

22  12.65 

6  34  31.6 

35  24.9 

9.04014 

9.8152 

2.65 

4.13  I 

26  19    1.4 

179 

1  24  41.56 

24  53.79 

6  50    9.9 

51    4.6 

9.03971 

9.8127 

2.57 

4.14  i 

27  19    0.1 

183 

1  27  10.26 

27  28.77 

7    5  42.6 

6  38.7 

9.03926 

9.8101 

2.59 

4.15  ! 

28  18  58.8 

181 

1  29  56.83 

30    6.59 

7  21     9.7 

22    7.1 

9.03880 

9.8074 

2.61 

4.16, 

29  18  57.5 

182 

1  32  34.17 

32  44.24 

7  36  31.0 

37  ^9.8 

9.03833 

9.8046 

262 

4,17 

i          30  18  56.2 

183 

1  35  11.37 

35  21.71 

+  7  51  46.3 

52  46.5 

+9.03784 

+9.8018 

-2.63 

-4.18 

J 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        || 

Apparent 
Right  Aaeeitfloii. 

Apparent  Declination.    { 

Lttr  Coefficient  of  < 
in^deraal  Hinateiu 

Log  Coefficient    1 
of*-'.           il 

MMa  Solar  TluM 

or 

Side- 
real 

JtaMlM&Tiniialt. 

Data. 

At 

Sidereal  Oh. 

At 

Ttandt. 

At 

Sidereal  Oh. 

At 

Tfandt. 

In  R.A. 

In  Bee. 

In  R.A. 

In  Dec. 

d     h    m 
July  1  18  54.9 

d 

184 

h     m     B 
1  37  48.39 

3r59'.00 

+  8°    ^  5^.5 

^5^:9 

+9.03733 

+9.7988 

-2.64 

-4.19 

2  18  53.6 

185 

1  40  25.22 

40  36.10 

8  21  58.4 

23    0.9 

9.03681 

9.71.57 

2.66 

4.19 

3  18  52.2 

186 

1  43    1.86 

43  13.01 

8  36  54.8 

37  58.4 

9.03626 

9.7r.26 

2.68 

4.19 

4  18  50.9 

187 

1  45  38.30 

45  49.71 

8  51  44.7 

52  40.5 

9.03570 

9.781)5 

2.70 

4.20 

5  18  49.6 

188 

1  48  14.53 

48  2332 

9    6  28.2 

7  34.2 

9.03513 

9.7863 

2.71 

451 

6  18  48.3 

189 

1  50  50.56 

51    2.52 

9  21    5.1 

22  12.1 

9.03466 

9.7829 

2.72 

4.22 

7  18  46.9 

190 

1  53  26.38 

53  38.61 

9  35  35J2 

36  43.1 

9.03396 

9.7794 

2.72 

452 

8  18  45.6 

191 

1  56    1.98 

56  14.48 

9  49  58.2 

51     7.1 

9.03335 

9.7759 

2.72 

452 

9  18  44.2 

192 

1  58  37.36 

58  50.12 

10    4  14.1 

5  24.0 

9.03274 

9.7723 

2.72 

4.22 

10  18  42.9 

193 

2    1  12.53 

1  25.54 

10  18  22.9 

19  33.8 

9.03213 

9.7687 

2.73 

453  , 

11  18  41.5 

194 

2    3  47.47 

4    0.74 

10  32  24.6 

33  36.4 

9.03150 

9.7649 

2.74 

4.24 

12  18  40i2 

195 

2    6  22.19 

6  35.71 

10  46  18.9 

47  31.6 

9.03085 

9.7611 

2.75 

425  1 

13  18  38.8 

196 

2    8  56.67 

9  10.45 

11     0    5.8 

1  19.3 

9.03019 

9.7572 

2.76 

4.26  ' 

14  18  37.4 

197 

2  11  30.92 

11  44.95 

11  13  45.2 

14  59.4 

9.02952 

9.7532 

2.76 

4.26  1 

15  18  36.0 

198 

2  14    4.93 

14  19.21 

11  27  17.0 

28  32.0 

9.02884 

9.7491 

2.77 

4.26  I 

16  18  34.7 

199 

2  16  38.69 

16  53.23 

11  40  41.2 

41  56.9 

9.02814 

9.7450 

2.78 

4.27 

17  18  33.3 

200 

2  19  12.21 

19  27.00 

11  53  57.7 

56  14.0 

9.02743 

9.7407 

2.79 

4.28 

18  18  31.9 

201 

2  21  45.47 

22    0.51 

12    7    6.4 

8  23.3 

9.02670 

9.7364 

2.80 

4.29 

19  18  30.5 

202 

2  24  18.47 

24  33.75 

12  20    7.2 

21  24.7 

9.02596 

9.7319 

2.82 

4.29 

20  18  29.1 

203 

2  26  51J21 

27    6.72 

12  32  59.9 

34  18.0 

9.02520 

9.7274 

2.84 

459 

21  18  27.7 

204 

2  29  23.66 

29  39.42 

12  45  44.4 

47    3.0 

9.02434 

9.7228 

2.86 

459  ' 

22  18  26.3 

205 

2  31  55.81 

32  11.82 

12  58  20.8 

59  39.9 

9.C2347 

9.7181 

.    2.88 

4.30 

23  18  24.9 

206 

2  34  27.65 

34  43.89 

13  10  49.0 

12    8.6 

9.02257 

9.7133 

2.90 

4.30 

24  18  23.5 

207 

2  36  59.17 

37  15.64 

13  23    8.9 

24  28.9 

9.02164 

9.7C84 

2.91 

4.30 

25  18  22.1 

208 

2  39  30.36 

39  47.04 

13  35  20.3 

36  40.6 

9.C2C65 

9.7033 

2.G2 

4.30 

26  18  20.7 

209 

2  42    1.19 

42  18.09 

13  47  23.1 

48  43.7 

9.01961 

9.6982 

2.93 

4.30 

27  18  19.2 

210 

2  44  31.64 

44  48.76 

13  59  17.3 

60  38.2 

9.01852 

9.aC29 

2.94 

4.31 

28  18  17.8 

211 

2  47    1.71 

47  19.05 

14  11     3.0 

12  24.1 

9.01738 

9.6876 

2.1'6 

4.32 

29  18  16.4 

212 

2  49  31.40 

49  48.93 

14  22  40.1 

24    1.4 

9.01617 

9.6821 

2.98 

4.32 

30  18  15.0 

213 

2  52    0.63 

52  18.39 
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2  46.53 

8  5151 

16  17  48.2 

18  175 

7.7013 

a5030 

354 

3.85 

26 

6  43.3 

208 

15 

2  54.12 

3  59Ji3 

16  18  355 

19    6.7 

7.7414 

85296 

3.24 

3.85  ' 

27 

6  39.5 

209 

15 

3    2.41 

3    7.96 

16  19  25.7 

19  6a6 

7.7781 

a5542 

3.24 

3.85 

28 

6  35.7 

210 

15 

3  11.40 

3  17.39 

16  20  185 

90  53.3 

7.8119 

a5778 

3.24 

3.84 

29 

^32.0 

211 

15 

3  21.09 

3  37.52 

16  21  14.4 

31  605 

7.8435 

85990 

3.23 

3.84 

3a 

6  2a2 

212 

15 

3  31.48 

3  38.34 

16  22  12.9 

8e61i2 

7.8724 

a61Ud 

323 

3.84 

31 

6  245 

313 

15 

3  42.57 

3  49.86 

16  23  14.3 

23  545 

7.8995 

a63C6 

353 

3.84 

Ai«.  1 

6  20,8 

214 

15 

3  54.34 

4    2.07 

16  24  185 

25    0.2 

7.9949 

afr-sai 

3.23 

3.83 

9 

<  17.0 

215 

15 

4    6.80 

4  14.97 

16  25  25.4 

26    &8 

7.9491 

85757 

352 

3.h3 

3 

6  13.3 

216 

15 

4  19.95 

4  38.55 

16  26  35.0 

37  80.1 

7.9716 

a6:25 

352 

3.^2 

4 

6    9.6 

217 

15 

4  33.78 

4  4851 

16  27  475 

88  345 

7.9030 

a7085 

a22 

3.82 

5 

6  ao 

218 

15 

4  48.28 

4  57.74 

16  29    8.2 

39  605 

8.0132 

a7236 

3.23 

351 

6 

6    2.3 

219 

15 

5    3.45 

5  13.34 

16  30  19.7 

31    9.7 

8.0325 

8.7:^81 

851 

3.61 

7 

5  5a6 

220 

15 

5  19.30 

5  3951 

16  31  39.8 

38  815 

8  05^6 

a7a22 

8.21 

3.8J 

a 

5  55.0 

221 

15 

5  a5.81 

5  46  53 

16  33    25 

38  655 

8.0678 

a76a7 

851 

3.80 

9 

5  51.3 

222 

15 

5  62.97 

6    4.11 

16  34  97.7 

35  83.5 

8.8842 

a7781 

35U 

3.7J 

10 

6  47.7 

283 

15 

6  10.78 

6  39.34 

16  35  55.3 

36  61.7 

8.1001 

8.7902 

850 

3.7:) 

11 

5  44.1 

2^ 

16 

6  2D.34 

6  41.32 

16  37  25.4 

38  335 

8.1155 

8.8021 

8.19 

3.78 

19 

5  40.4 

225 

15 

6  48.36 

7    0.74 

15  38  57.8 

89  57.3 

8.1303 

8.8133 

8.19 

3.7cj 

13 

5  36.8 

226 

15 

7    8.11 

7  30.89 

16  40  335 

41  835 

8.1439 

8.8243 

8.19 

3.77 

14 

5  33  3 

227 

15 

7  3848 

7  41.65 

16  42    9.9 

43  13.4 

8.1572 

&8346 

8.18 

3.76 

15 

5  29.7 

228 

15 

7  49.47 

8    3.03 

16  43  495 

44  63.4 

8.1701 

8.8445 

8.18 

3.75 

16 

5  26.1 

229 

15 

8  11.08 

8  85.03 

16  45  31.3 

46  365 

6.1823 

8.8540 

8.18 

3.75 

17 

5  235 

230 

15 

8  33.30 

8  47.64 

16  47  15.3 

48  835 

8.1944 

8.8632 

3.18 

3.74 

18 

5  19.0 

231 

15 

8  56.13 

9  10.86 

16  49    15 

50    95 

85058 

8.8720 

3.17 

3.73 

19 

5  155 

282 

15 

9  19.56 

9  34.67 

16  50  405 

51  595 

85170 

8.8804 

3.17 

3.72 

-20 

5  13.0 

233 

15 

9  43.58 

9  59.06 

16  52  40.2 

58  51.1 

85276 

8.8886 

3.17 

3.72 

21 

5    85 

234 

15  JO    8.30 

10  34.09 

16  54  32.7 

55  445 

8.2380 

8.8066 

3.17 

3.71 

23 

5    5.0 

^ 

15  10  33.41 

10  49.68 

16  56  27.2 

67  405 

8.3482 

8.9042 

3.16 

3.70 

23 

5    15 

236 

15  10  59.21 

11  15.85 

16  58  235 

59  38.7 

85582 

85117 

3.16 

3.69 

24 

4  58.0 

237 

15  11  35.60 

11  42.61 

17    0  33.4 

1  385 

8.3676 

85188 

3.16 

3.68 

25 

4  545 

838 

15  11  52.56 

12    9.94 

17    2  295 

3  40.1 

85767 

8.9256 

8.16 

3.67 

26 

4  51.1 

239 

15  12  30  08 

12  37.83 

17    4  25.1 

5  435 

85858 

8.9324 

315 

3.66 

27 

4  475 

240 

15  12  48.17 

13    6.38 

17    6  29.3 

7  485 

85945 

8.9388 

3.14 

3.65  1 

28 

4  44.2 

241 

15  13  16.83 

13  35.30 

17    8  35.3 

0  565 

6.3030 

a9451 

8.14 

3.64 

29 

4  40.7 

242 

15  13  46.04 

14    4.87 

17  10  43.0 

12    45 

8.31  U 

8.9510 

8.13 

3.63 

30 

4  37.3 

243 

15  14  15.80 

14  34.98 

1/  13  525 

14  155 

8.3103 

8a%6 

8.13 

3.62 

31 

J^S 

_244 

15  14  46.10 

15    5.64 

-17  15    3.7 

16  275 

j-s.mi 

-8.0692 

+8.12 

-3.61^ 

L 


1 


358 


JUPITER,    1864. 


FOR  WASraNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

ICeuiBolsrllme 

of 
ItaidtaiiTnitfit. 

Slde- 
Date. 

Rlght^SmLioii. 

LogCoeOelnitoft 
iBadenalMlnatofl. 

LoKGodftdant  11 

Ofl*.              'j 

At 

At 

Tnoflit. 

At 

SiteMlOh. 

At 

Tinnalt. 

InB.A. 

In  Dm. 

IaR-A. 

1 
IaDw. 

d 
Septl 
2 
3 
4 
5 

h     m 
4  30.4 
4  27.0 
4  23.6 
4  23.3 
4  16.9 

d 
245 
246 
247 

248 
249 

h    m     • 
15  15  16.95 
15  15  48.34 
15  16  20J25 
15  16  52.68 
15  17  25.63 

15'36.84 
16    8.57 

16  40.83 

17  13.60 
17  46.89 

-17  17  16^5 
17  19  31.0 
17  21  47.0 
17  24    4.6 
17  26  23.6 

18  4^:8 

20  57.3 
23  14.4 
25  33.0 
27  53.1 

+8,3348 
8.3420 
8.3490 
8.3560 
8.3630 

-8.P674 
8.0725 
8.9775 
8.9823 
8.9870 

+3.12 
3.11 
3.11 
3.10 
3.10 

-3.63 

3.59 ; 

3-58 
ZJS7 
3.56 

6 

7 

8 

9 

10 

4  13.5 
4  10.1 
4    6.8 
4    3.4 
4    0.1 

250 
251 
252 
253 
254 

15  17  59.10 
15  18  33.07 
15  19    7.53 
15  19  42.48 
15  20  17.93 

18  20.69 

18  54.99 

19  29.78 

20  5.06 
20  40.82 

17  28  44.1 
17  31    6.1 
17  33  29.4 
17  35  54.0 
17  38  19.9 

30  14.6 
32  37.5 
35    1.7 
37  275 
39  53.9 

8.3696 
8.3758 
8.3820 
8.3881 
8.3940 

8.9914 
8.9957 
8.9997 
9.0037 
9.0075 

3.09 
3.09 
3.08 
3.06 
3.07 

3.55 
3.54  , 
3.52 
3.51 
3.49  ' 

11 
12 
13 
14 
15 

3  56.8 
3  53.4 
3  50.1 
3  46.8 
3  43.5 

255 
256 
257 
258 
259 

15  20  53.85 
15  21  30.24 
15  22    7.10 
15  22  44.42 
15  23  22.19 

21  17.06 

21  53.77 

22  30.94 

23  8.56 
23  46.64 

17  40  47.0 
17  43  15.3 
17  45  44.8 
17  48  15.4 
17  50  47.1 

42  21.8 
44  50.9 
47  215 
49  52.5 
52  24.8 

8.3997 
8.4055 
6.4109 
8.4161 
8.4213 

9.0110 
9.0146 
9.0179 
9.C210 
9.0240 

3.07 
3.C6 
3.06 
3.05 
3.05 

3.48 
3.46  , 
3.44  1 
3.43 
341  > 

16 
17 
18 
19 
20 

3  40.2 
3  36.9 
3  33.7 
3  30.4 
3  27.1 

26'J 
261 
262 
263 
264 

15  24    0.41 
15  24  39.08 
15  25  18.19 
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9.0269 
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15  27  58.90 
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9.C638 
9.C6C5 
9.C603 
9.C599 
9.0504 

2.65 
2.64 
2.63 
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15  53  47.37 
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52  38.22 

53  29.87 

54  21.77 
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26 
27 

28 
29 
30 

1  33.6 
1  30.6 
1  27.5 
1  24.5 
1  21.4 
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15  54  39.32 
15  55  31.50 
15  56  23.92 
15  57  16.56 
15  58    9.42 

55  13.91 

56  6.28 

56  58.88 

57  51.70 

58  44.74 

19  41  55.4 
19  44  38.1 
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19  52  43.3 
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46  25.9 
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51  49.4 
54  30.4 

8.5582 
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6.5620 
6.5638 
8.5656 
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9.0462 

2.77 
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2.75 
2.74 
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301    ' 
3.r4   , 
3.07  ' 
3.10 
3.12  1 

31 
32 

1  18.4 
1  15.3 
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15  59    2.49 
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59  37.98     19  55  24.0 
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57  10.8 
59  50.6 

8.5673 
+8.5690 

9.0463 
-9.0452 

2.71 

+2.69 

3.14 
+3.16  : 
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-9.0452 
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8.5736 

9.0397 

2.65 

3.22  1 

5    1    3.2 

310 
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15  34.9 
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2.61 
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8.5791 
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7  45.58 
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20  43.6 

8.5803 

9.0290 
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3.31 

10    0  48.2 
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16    8    3.60 

8  40.59 

20  21  33.8 

23  16.6 

8.5816 

9.0267 

2.58 

3.32 

11    0  45.1 

316 

16    8  58.62 

9  35.74 

20  24    6^ 

25  48.8 

8.5827 

9.0241 

2J56 

3.33 

12    0  42.1 

•317 
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20  26  38.3 

28  20.0 

8.5837 

9.C214 

2.55 

3.34 

13    0  39.1 

318 

16  10  49.09 

11  26.48 

20  29    9.1 

30  50.3 

8.5848 

9.0186 

2.54 

3.35 

14    0  36.1 

319 

16  11  44.53 

12  22.04 

20  31  39.0 

33  19.7 

8.5859 

9.0160 

2i52 

3.36 

15    0  33.1 

320 

16  12  40.10 

13  17.72 

20  34    8.0 

35  485 

8.5869 

9.0132 

2.50 

3  37 

16    0  30.1 

321 

16  13  35.79 

14  13.53 

20  36  36.1 

38  15.6 

8.5879 

9.0104 

2.49 

3.38 

17    0  27,1 

322 

16  14  31.60 

15    9.46 

20  39    3.1 

40  42.0 

8.5888 

9.0(75 

2.47 

3.39 

18    0  24.1 

323 

16  15  27.53 

16    5.50 

20  41  29.1 

43    7.4 

8.5897 

9.0044 

2.45 

3.40 

19    0  21.1 

324 

16  16  23.57 

17    1.65 

20  43  54.0 

45  31.8 

8.5905 

9.0012 

2.43 

3.41 

20    0  18.1 

325 

16  17  19.71 

17  57.90 

20  46  17.9 

47  55.1 

8.5913 

8.9979 

2.40 

3.42 

21    0  15.1 

326 

16  18  15.96 

18  54.24 

20  48  40.7 

50  175 

8.5920 

8.9946 

2.37 

3.43 

22    0  12.1 

327 

16  19  12.29 

19  50.67 

20  51    2.4 

52  38.3 

8.5U28 

8.9912 

2.34 

3.44 

23    0    9.1 

328 

16  20    8.71 

20  47.19 

20  53  23.0 

54  58.3 

8.5934 

8.9878 

2.31 

3.44 

24    0    6.1 

329 

16  21    5.22 

21  43.78 

20  55  42.5 

67  17.1 

8.5939 

8.9843 

2.28 

3.45 
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330 

16  22    1.80 

22  40.45 
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59  34.7 

8.5945 
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2.24 

3.45 
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16  22  58.45 

23  37.19 
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2.20 

3.46 
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16  23  55.17 
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8.5956 
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2.15 

3.46 
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25  30.83 
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8.5960 

8.C690 

2.09 

3.47 

28  23  51.2 

334 

16  25  48.77 

26  27.72 

21    7    2.1 

8  32.9 

8.5C63 

8.9651 

2.03 

3.47 

29  23  48.2 

335 

16  26  45.64 

27  24.66 

21    9  14.4 

10  44.4 

8.5966 

8.9612 

1.96 

3.48 

30  23  45.2 

336 

16  27  42.55 

28  21.64 

21  11  25.5 

12  54.6 

8.5969 

8.9569 

+1.87 

3.49 

Dec.  1  23  42.2 

337 

16  28  39.50 

29  18.65 

21  13  35.3 

15    3.6 

8.5972 

8.9527 

3.49 

2  23  395 

338 

16  29  36.48 

30  15.68 

21  15  43.8 

17  11.4 

8.5974 

8.9483 

3.50 

3  23  365 

339 

16  30  33.48 

31  12.72 

21  17  51.0 

19  17.8 

8.5975 

8.9437 

3.50 

4  23  33.3 

340 

16  31  30.49 

32    9.77 

21  19  66.8 

21  22.8 

8.5976 

8.9391 

3.51 

5  23  30.3 

341 

16  32  27.50 

33    6.82 

21  22    1.3 

23  26.5 

8.5976 

8.9344 

3.51 

6  23  27.3 

342 

16  33  24.51 

34    3.86 

21  24    4.5 

25  28.8 

8.5075 

8.9297 

3.52 

7  23  24.3 

343 

16  34  21.51 

35    0.89 

21  26    6.3 

27  29.7 

8.5974 

8.9247 

3.52 

8  23  21.3 

344 

16  %  18.50 

35  5791 

21  28    6.7 

29  295 

8.5973 

8.9197 

3.53 

9  23  18.3 

345 

16  36  15.47 

36  54.91 

21  30    5.7 

31  27.3 

8.5972 

8.9146 

3.53 

10  93  15.3 

346 

16  37  12.42 

37  51.88 

21  32    3.3 

33  24.0 

8.5970 

8.9095 

3.53 

11  23  12.3 

347 

16  38    9.34 

38  48.82 

21  33  59.5 

35  19.4 

8.5968 

8.9042 

3.54 

12  23    9.4 

348 

16  39    6.24 

39  45.73 

21  35  54.4 

37  13.4 

8.5065 

8.8989 

-191 

3.54 

13  23    6.4 

349 

16  40    3.10 

40  42.60 

21  37  47.9 

39    5.9 

8.5961 

8.8934 

1.98 

3.54 

14  23    3.4 

350 

16  40  59.91 

41  39.41 

21  39  39.9 

40  57.0 

8.5958 

8.8880 

2.04 

3.54  ' 

15  23    0.4 

351 

16  41  66.67 

42  36.17 

21  41  30.5 

42  46.7 

8.5955 

8.8825 

209 

3.55 

16  22  57.4 

352 

16  42  53.38 

43  32.87 

21  43  19.6 

44  34.9 

8.5950 

8.8769 

2.14 

3.55 

17  22  54.4 

353 

16  43  50.03 

44  29.51 

21  45    7.3 

46  21.6 

8.5945 

8.8708 

2.18 

3.55 

18  22  51.4 

354 

16  44  46.61 

45  26.07 

21  46  53.5 

48    6.8 

8.5940 

8.8646 

2.22 

3.55 

19  22  48J> 

355 

16  45  43.11 

46  22.56 

21  48  385 

49  50.5 

'  8.5934 

8.8583 

2.25 

3.55 

20  22  45.5 

356 

16  46  39.54 

47  18.97 

21  50  21.4 

51  32.7 

8.5928 

8.8521 

2.28 

3.55 

21  22  42.5 

357 

16  47  35.88 

48  1558 

21  52    3.1 

53  13.5 

8.5921 

8.8459 

2.31 

3.55 

22  22  39.5 

358 

16  48  32.13 

49  11.50 

21  53  43.4 

54  52.8 

8.5913 

8.8396 

2.34 

3.56 

23  22  36.5 

359 

16  49  2858 

50    7.61 

21  55  225 

56  30.7 

8.5906 

8.8330 

2.37 

3.56 

24  22  33.5 

360 

16  50  24.33 

51    3.62 

21  56  59.6 

58    7.0 

8.5898 

8.8263 

2.40 

3.56 

25  23  30.5 

361 

16  51  2057 

51  59.51 

21  58  35.4 

59  41.9 

8.5888 

8.8195 

2.43 

3.56 

26  22  27.5 

362 

16  52  16.09 

52  55.28 

22    0    9.7 

1  155 

8.5879 

8.8126 

2.46 

3.56 

27  22  24.5 

363 

16  53  11.78 

53  50.91 

22    1  42.5 

2  47.1 

8.5869 

8.8358 

2.49 

3.56 

28  22  21.5 

364 

16  54    7.34 

54  46.40 

22    3  13.9 

4  17.5 

8i>857 

8.7C89 

252 

3.56 

29  22  18.5 

365 

16  55    2.75 

55  41.74 

22    4  43.8 

5  46.4 

8J3846 

8.7C17 

2.55 

3.56  1 

30  22  15.4 

366 

16  55  58.01 

56  36.93 

22    6  125 

7  13.7 

8.5834 

8.7843 

2.57 

3.56 

31  22  12.4 

367 

16  56  53.12 

57  31.96 

-22    7  39.0 

8  39.5 

+8.5822 

-8.77GG 

-"2.59 

+3.57  I 

seo 
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3.75  1 

3  18  15.4 

3 

13    8  34.83 
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9 
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7.&m 

8.138 

2.96 

3.77 

13  17  37.3 

13 
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3.77 
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3.77 
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!0    9.32 

4  44  44.6 

44  51.0 
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7.5040 

7.846 

2.97 

3.77 

17  17  21.9 

17 

13  10  11.83 

4  45    4.8 

49    8.5 

V.4664 

7.728 

597 

3.77  • 

18  17  18.0 

18 

13  16  16.85 

10  17.90 
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42 
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12  45  50.41 
12  45  47.64 
12  45  45.24 
12  45  43.20 

45  51.84 
45  48.89 
45  46.31 
45  44.10 
45  4226 

2    5  59.5 
2    5  55.2 
2    5  53.3 
2    5  53.8 
2    5  56.8 

5  56.8 
5  53.8 
5  53,2 
5  55.0 
5  59.2 

7.3628 
7.3117 
7.2541 

7.1880 
7.1100 

7.582 

7.333 

+6.682 

-7.085 

7.465 

2.95 
2.i)5 
2.95 
2.95 
2.95 

3.76 
3.76 
3.76 
3.76 
3.76 

10 
11 
12 
13 
14 

7  27.2 
7  23.3 
7  10.4 
7  15.4 
7  11.5 

162 
163 
164 
165 
166 

12  45  41.53 
12  45  40.22 
12  45  39.28 
12  45  38.71 
12  45  38.50 

45  40.79 
45  39.68 
45  38.93 
45  38.55 
45  38.54 

2    6    2.2 
'   2    6  10.0 
2    6  20.1 
2    6  32.6 
2    6  47.5 

6    5.9 
6  15.0 
6  26.4 
6  40.1 
6  56.2 

7.0148 
6.8928 
6.7196 
6.4327 
-5.2396 

7.661 
7.793 
7.895 
7.978 
8.047 

2.05 
2.95 
2.95 
2.r5 
2.95 

3.76 
3.76 
3.76 
3.76 
3.76  1 

15 
16 
17 
18 
19 

7    7.6 
7    3.7 

6  59.8 
6  55.9 
6  52.0 

167 
168 
169 
170 
171 

12  45  38.66 
12  45  39.19 
12  45  40.08 
12  45  41.33 
12  45  42.95 

45  38.89 
45  39.61 
45  40.69 
45  42.14 
45  43.95 

2    7    4.7 
2    7^.3 
2    7  46.3 
2    8  10.6 
2    8  37.3 

7  14.7 
7  35,6 

7  58.9 

8  24.5 
8  52.4 

+6.3795 
6.6929 
6.8710 
6.9985 
7.0969 

8.106 
8.160 
8.236 
8.248 
8.286 

2.95 
2.95 
2.95 
2.C5 
2.95 

3.76 
3.76 
3.75 
37T> 
3.75  I 

20 
21 
22 
23 
24 

6  48.1 
6  44.2 
6  40.3 
6  36.4 
6  32.5 

172 
173 
174 
175 
176 

12  45  44.93 
12  45  47.28 
12  45  50.00 
12  45  53.08 
12  45  56.52 

45  46.13 

45  48.68 
45  51.59 
45  54.86 
45  58.49 

2    9    6.3 
2    9  37.6 
2  10  11.2 
2  10  47.1 
2  11  25.3 

9  22.6 
9  55.1 

10  30.0 

11  7.2 
11  46.6 

7.1771 
7.2456 
7.3040 
7.3549 
7.4003 

8.321 
8.353 
8.383 
8.410 
8.437 

2.95 
2.94 
2.94 
2.94 
2.94 

3.75  ; 
3.75  1 
3.75 
3.75  • 
3.75' 

25 
26 
27 

28 
29 

6  28.6 
6  24.7 
6  20.9 
6  17.0 
6  13.2 

177 
178 
179 
180 
181 

12  46    0.32 
12  46    4.48 
12  46    9.01 
12  46  13.90 
12  46  19.15 

46    2.49 
46    6.85 
46  11.57 
46  16.65 
46  22.09 

2  12    5.8 
2  12  48.5 
2  13  33.5 
2  14  29.8 
2  15  10.4 

12  28.3 

13  125 

13  58.4 

14  46.9 

15  37.7 

7.4415 
7.4796 
7.5147 
7.5466 
7.5760 

8.461 

8.484 
8.5C6 
8.527 
8.547 

2.94 
2.94 
2.94 
2.r4 
2.94 

3.75 
3.74 
3.74 
3.74 
3.73 

30 
31 

6    9.4 
6    5.5 

182 
183 

12  46  24.75 
12  46  30.71 

46  27.88 
46  34.03 

2  16    2.2 
-  2  16^56.3 

16  30.7 

17  26.0 

7.6036 

+7.6298 

8.566 
-8.584 

293 
+2.93 

3.73 
-3.73 
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At 
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InB.A. 

Id  Deo. 

InR.A. 
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1               d      h    m 
;  July  1    6    5.5 

d 
183 

h     m     8 
12  46  30.71 

m    ■ 
46  34.03 

-  2  id  5^.3 

17  2d!0 

+7.6298 

-8.584 

+2.93 

-3.73 

2    6    1.7 

184 

12  46  37.03 

46  40.54 

2  17  52.6 

18  23.5 

7.6542 

8.601 

2.93 

3.72 

3    5  57.9 

185 

12  46  43  70 

46  47.40 

2  18  51.1 

19  23J2 

7.6770 

8.617 

2.93 

3.72  . 

4    5  54.1 

186 

12  46  50.72 

46  54.61 

2  19  51.7 

20  25.0 

7.6987 

8632 

2.92 

3.72 

5    5  50.3 

187 

12  46  58.09 

47    2.17 

2  20  54.5 

21  28.9 

7.7193 

8.647 

2.92 

3.71 

6    5  46.5 

188 

12  47    5.81 

47  10.08 

2  21  59.5 

22  34.9 

7.7393 

8.662 

2.C2 

3.71 

7    5  42.7 

189 

12  47  13.89 

47  18.34 

2  23    6.6 

23  43.1 

7.7584 

8.675 

2.91 

3.70 

8    5  38.9 

190 

12  47  22.32 

47  26.94 

2  24  15.9 

24  53.5 

7.7761 

8.689 

2.91 

3.70 

9    5  35.1 

191 

12  47  31.09 

47  35.89 

2  25  275 

26    6.0 

7.7930 

8.701 

2.90 

3.70 

10    5  31,3 

192 

12  47  40.20 

47  45.18 

2  26  40.6 

27  20.5 

7.8089 

8.713 

2.90 

3.69 

11     5  27.5 

193 

12  47  49.64 

47  54.80 

2  27  56.0 

28  37.0 

29  55.ff 

7.8241 

8.725 

2.90 

3.69 

12    5  23.8 

194 

12  47  59.41 

48    4.75 

2  29  13.4 

7.8390 

8.736 

2.89 

3.68 

13    5  20.0 

195 

12  48    9.52 

48  15.04 

2  30  32.9 

31  16.1 

7.8534 

8.747 

2.89 

368 

14    5  16.3 

196 

12  48  19.96 

48  25.66 

2  31  54.4 

32  38.7 

7.8671 

8.758 

2.88 

3.68 

15    5  12.6 

197 

12  48  30.73 

48  36.61 

2  33  17.9 

34    35 

7.8805 

8.768 

2.88 

3.67 

16    5    8.8 

198 

12  48  41.83 

48  47.88 

2  34  43.3 

35  29.6 

7.8932 

8.778 

2.88 

3.67 ; 

17    5    5.1 

199 

12  48  53.25 

48  59.47 

2  36  10.6 

36  57.9 

7.9052 

8.787 

2.87 

3.66 

18    5    1.4 

200 

12  49    4.98 

49  11.37 

2  37  39.7 

38  28.0 

7.9166 

8.796 

2.87 

3.66 

19    4  57.6 

201 

12  49  17.02 

49  23.58 

2  39  10.7 

40    0.0 

7.9280 

8.805 

2.87 

3.66 

20    4  53.9 

202 

12  49  29.38 

49  36.11 

2  40  43.6 

41  33.9 

7.9392 

8.814 

2.86 

3.65 

21     4  50.2 

203 

12  49  42.06 

49  48.96 

2  42  18.4 

43    9.7 

7.9500 

8.823 

2.86 

3.65 

22    4  46.5 

204 

12  49  55.05 

50    2.12 

2  43  55.1 

44  47.4 

7.9604 

8.831 

2.86 

3.64 

23    4  42.8 

205 

12  50    8.35 

50  15.59 

2  45  33.6 

46  26.9 

7.9705 

8.839 

2.86 

3.64 

24    4  39.1 

206 

12  50  21.96 

50  29.36 

2  47  13.8 

48    8.1 

7.9801 

8.846 

2.85 

3.63 

25    4  35.4 

207 

12  50  35.86 

50  43.43 

2  48  55.8 

49  51.1 

7.9893 

8.854 

2.85 

3.63 

26    4  31.7 

208 

12  50  50.06 

50  57.79 

2  50  39.6 

51  35.8 

'7.9985 

8.861 

2.85 

3.62 

27    4  28.0 

209 

12  51    4.56 

51  12.45 

2  52  ^.1 

53  225 

8.0075 

8.868 

2.84 

3.61 

28    4  24.3 

210 

12  51  19.36 

51  27.41 

2  54  12.3 

55  10.3 

8.0161 

8.875 

•    2.84 

3.61 

29    4  20.6 

211 

12  51  34.45 

51  42.66 

2  56    li2 

57    05 

8.0245 

8.882 

2.84 

3j60 

30    4  16.9 

212 

12  51  4p.83 

51  58.19 

2  57  51.8 

58  51.7 

8.0325 

8.889 

2.83 

3.60 

31    4  13i2 

213 

12  52    5.49 

52  14.01 

2  59  44.0 

60  44.8 

8.0404 

8.895 

2.83 

3i>9 

Aug.  1    4    9.6 

214 

12  52  21.44 

52  30.11 

3    1  37.8 

2  39.5 

8.0482 

8.901 

2.83 

3.59 

2    4    5.9 

215 

12  52  37.67 

52  46.49 

3    3  33.2 

4  35.8 

8.0557 

8.907 

2.82 

3.58 

3    4    2.2 

216 

12  52  54.18 

53    3.15 

3    5  30.2 

6  33.7 

8.C631 

8.913 

2.82 

3.58 

4    3  58.6 

217 

12  53  10.97 

53  20.09 

3    7  28.7 

8  33.1 

8.0702 

8.918 

282 

3.57 

5    3  54.9 

218 

12  53  28.03 

53  37.30 

3    9  28.7 

10  34.0 

8.0770 

8.924 

2.81 

3.57 

6    3  51.3 

219 

12  53  45.36 

53  54.78 

3  11  30i2 

12  36.3 

8.0838 

8.929 

2.81 

3.56 

7    3  47.7 

220 

12  54    2.96 

54  12.52 

3  13  33.3 

14  40.1 

8.0903 

8.934 

2.80 

3.56 

8    3  44.0 

221 

12  54  20.82 

54  30.52 

3  15  37.8 

16  45.4 

8.0965 

8.939 

2.80 

3.55 

9    3  40.4 

222 

12  54  2&m 

54  48  77 

3  17  43.7 

18  52.1 

8.1025 

8.944 

2.79 

3.54 

10    3  36.8 

223 

12  54  57i» 

55    7.27 

3  19  51.0 

21    0.1 

8.1085 

8.949 

2.79 

354 

11    3  23Ji 

224 

12  55  15.90 

55  26.02 

3  21  59.6 

23    9.4 

8.1142 

8.953 

2.78 

353 

12    3  29.6 

225 

12  55  34.75 

55  45.01 

3  24    9.5 

25  20.0 

8.1198 

8.958 

2.77 

352 

13    3  26.0 

226 

12  55  53.85 

56    4J34 

3  26  20.8 

27  32.0 

8.1253 

8.962 

2.77 

3.51 

14    3  22.4 

227 

12  56  13.18 

56  23.70 

3  28  33.4 

29  45.3 

8.1306 

8.966 

2.76 

3J50 

15    3  18.8 

228 

12  56  32.75 

56  43.40 

3  30  475 

31  59.8 

8.1359 

8.970 

2.75 

3.49 

16    3  15J3 

229 

12  56  52.56 

57    3.34 

3  33    2.3 

34  15.6 

8.1410 

8.974 

2.74 

3.48 

17    3  11.6 

230 

12  57  12.60 

57  23.51 

3  35  18.6 

36  32.6 

8.1459 

8.978 

2.74 

3.47 

18    3    8.0 

231 

12  57  32.86 

57  43.90 

3  37  36.1 

38  50.7 

8.1506 

8.982 

2.73 

3.46 

19    3    4.4 

232 

12  57  53.34 

58    4.50 

3  39  54.7 

41  10.0 

8.1553 

8.985 

2.73 

3.45 

j          20    3    0.8 

233 

12  58  14.04 

58  25.32 

3  42  14.5 

43  30.4 

8.1599 

8.989 

2.72 

3.44 

21    2  57.2 

234 

12  58  34.06 

58  46.36 

3  44  35.4 

45  51.9 

8.1645 

8.992 

2.71 

3.42  ' 

22    2  53.6 

235 

12  58  56.10 

59    7.62 

3  46  57.4 

48  14.5 

8.1689 

8.996 

2.71 

3.41  1 

23    2  50.0 

236 

12  59  17.45 

59  29.09 

3  49  20.5 

50  385 

8.1731 

8.999 

2.70 

3.40  1 

24    2  46.4 

237 

12  59  39.00 

59  50.76 

3  51  44.7 

53    3.0 

8.1771 

9.0C2 

2.69 

3.39 

25    2  42.9 

238 

13    0    0.75 

0  12.62 

3  54    9.9 

55  28.8 

8.1811 

9.005 

2.69 

3.38 

1          26    2  39.3 

239 

13    0  22.70 

0  34.68 

3  56  360 

57  55.6 

8.1850 

9.008 

2.68 

3.37  , 

j          27    2  35.7 

240 

13    0  44.85 

0  56.94 

3  59    3.1 

60  23.3 

8.1890 

9.011 

2.67 

3.36  1 

28    2  32i2 

241 

13    1    7.20 

1  19.40 

4    1  31.2 

2  51.9 

8.1928 

9.014 

2.67 

3.35  1 

29    2  23.6 

242 

13    1  29.74 

1  42.05 

4    4    0.2 

5  21.4 

8.1964 

9.016 

2.66 

3.33     ; 

30    2  25.1 

243 

13    1  52.46 

2    4.88 

4    6  30.1 

7  51.8 

8.1999 

9.019 

265 

3.32 

31    2  21.5 

244 

13    2  15.37 

2  27.89 

-  4    9    0.8 

10  23.0 

+8.2034 

-9.021 

+  264 

-3.30 
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Slgbt  Amission. 

LogCoefl 

Meotoff 

MlQQtOg. 

LogCkwOdeni    i 
ofn.            1 

Mau  Solar  Tim* 
of 
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At 
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At 
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At 

HderaaOh. 

At 
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IttRJL 

Ittltae. 

d     b    m 
Sept.  1    2  18.0 

d 
245 

h    m     0 
13    2  38.46 

m    3 
2  51.08 

-ili^A 

is(5^!i 

48.2068 

-9.024 

+2.63 

-359 

2    2  14.5 

246 

13    3    1.73 

3  14.45 

4  14    4.9 

16  26.1 

85101 

9.026 

2iS 

3J£7 

3    2  10.9 

247 

13    3  25.18 

3  38.00 

4  16  38.2 

18    1.9 

85133 

9.028 

2.61 

356 

4    2    7.4 

248 

13    3  48.79 

4    1.71 

4  19  125 

20  36.4 

85162 

9.030 

2.60 

3.25 

5    2    3i> 

249 

13    4  12.56 

4  25.57 

4  21  47.0 

S3  11.6 

8.2191 

9.032 

2.59 

353 

6    2    0.3 

250 

13    4  36.49 

4  49.59 

4  24  22.5 

26  47.4 

85920 

9.034 

2.58 

352 

7    1  56.8 

251 

13    5    0.58 

6  13.77 

4  26  58.6 

28  23.9 

85248 

9.036 

2.57 

350 

8    1  53.3 

252 

13    5  24.82 

5  38.1C 

4  29  35.4 

31     1.1 

85974 

9.038 

2.56 

3.19 

9    1  49.8 

253 

13    5  49i» 

6    2.57 

4  32  12.8 

33  38.9 

8.2300 

9.C40 

2.55 

3.17 

10    1  46.3 

254 

13    6  13.73 

6  27.18 

4  34  60.9 

36  17.3 

8.2325 

9.041 

2.53 

3.16 

11    1  42.8 

255 

13    6  3^40 
13    7    3.20 

6  51.98 

4  37  29.5 

38  56.3 

85349 

9.043 

2X3 

3.14 

12    1  39.3 

256 

7  16.82 

4  40    6.6 

41  35.8 

85373 

9.044 

2.51 

3.13 

13    1  35.7 

257 

13    7  28.14 

7  41.84 

4  42  48.2 

44  15.7 

8.2397 

9.045 

2.50 

3  11 

14    1  32.2 

258 

13    7  53.21 

6    6^9 
8  3256 

4  45  28.3 

46  56.1 

8.2419 

9.047 

2.48 

3.C0  . 

15    1  28.7 

259 

13    8  18.41 

4  48    6.9 

48  37.0 

65441 

9.048 

2.46 

3.C8  ( 

16    1  25J2 

260 

13    8  43.73 

a  57.66 

4  50  50.0 

52  18.4 

85461 

9JM9 

8.45 

3.C6 

17    1  21.7 

261 

13    9    9.17 

9  23.16 

4  53  31.6 

55    0.3 

8.2481 

9.051 

2.43 

3.C4 

18    1  18.2 

262 

13    9  34.72 

9  48.79 

4  56  13.6 

57  42.6 

85500 

9.059 

2.41 

3.C1 

19    1  14.7 

263 

13  10    0.39 

10  14.53 

4  58  56.0 

60  255 

8.2519 

9.053 

2.40 

2.98  ' 

20    1  11.2 

264 

13  10  26.17 

10  40.37 

5    1  38.7 

3    8.1 

85538 

9.053 

8.38 

2.95 

21     1    7.7 

265 

13  10  52.05 

11    6.31 

5    4  21.7 

6  51.3 

85554 

9.054 

8.36 

9-91 

22    1    4.2 

266 

13  11  18.03 

11  32.35 

5    7    5.0 

8  34.8 

85571 

9.055 

8.34 

9.86 

23    1    0.7 

267 

13  11  44.11 

11  58.49 

5    9  48.5 

11  18.6 

BSeOQ 

9.056 

8.32 

9.81 

24    0  57.2 

268 

13  12  10.29 

12  24.73 

5  12  32.3 

14    2.6 

85604 

9.057 

8.30 

2.75 

25    0  53.7 

969 

13  12  36.57 

12  51.07 

5  15  16.4 

16  46.8 

8.9619 

9.057 

858 

-2.68 

26    0  50.2 

270 

13  13    2.93 

13  17.49 

5  18    0.7 

19  31.2 

85632 

9.057 

8.26 

27    0  46.7 

271 

13  13  29.37 
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9  23.5 

21 

5  23  20.75 

23  19.02 

23  19  54.9 

19  53.4 

7.7369 

7.660 

2.63 

2.48  . 

22 

9  16.4 

22 

5  23  12.99 

23  11.30 

23  19  48.4 

19  46.9 

7.7274 

7.652 

2.61 

2JjO 

23 

9  12.4 

23 

5  23    5.41 

23    3.76 

23  19  42.1 

19  40.6 

7.7174 

7.643 

2.62 

2^ 

24 

9    8.3 

24 

5  22  58.01 

22  56.40 

23  19  35.8 

19  34.4 

7.7070 

7.634 

2.63 

2JXi 

25 

9    4.3 

25 

5  22  50.79 

22  49.22 

23  19  20.7 

19  285 

7.6962 

7.625 

2.64 

2.55 

26 

9    0.2 

26 

6  22  43.75 

22  42.22 

23  19  23.7 

19  22.3 

7.6849 

7.616 

2.65 

2.-:6. 

27 

8  56.2 

27 

5  22  36.89 

22  35.40 

23  19  18.0 

19  16.6 

7.6731 

7.606 

2.66 

2.57    ; 

28 

8  52.1 

2d 

5  22  30.22 

22  25.77 

23  19  12.3 

19  11.0 

7.6603 

7.506 

2.67 

2i>8 

29 

8  48.1 

23 

5  22  23.73 

22  22.32 

23  19    6.7 

19    5.5 

7.6473 

7.5«6 

2.67 

2.59 

30 

8  44.0 

30 

5  22  17.42 

22  16.05 

23  19    li2 

19    0.1 

7.6340 

7.575 

2.63 

2.60  ! 

31 

8  40.0 

31 

5  22  11.30 

22    9.98 

23  18  55.8 

18  54.8 

7.6200 

7.562 

2.68 

2.G1 

Feb.  1 

8  36.0 

32 

5  22    5.39 

22    4.11 

23  18  50.6 

18  49.6 

7.6052 

7.547 

2.6:> 

2m 

2 

8  32.0 

33 

5  21  59.68 

21  58.45 

23  18  45.7 

18  44.7 

7.5898 

7.531 

2.6J) 

263 

3 

8  27.9 

34 

5  21  54.18 

21  52.99 

23  18  40.9 

18  40.0 

7.5740 

7.514 

2.70 

2.64 

4 

8  23.9 

35 

5  21  48.87 

21  47.73 

23  18  36.3 

18  35.4 

7.5574 

7.497 

2.70 

2.64  ' 

6 

8  19.9 

36 

5  21  43.78 

21  42.63 

23  18  31.8 

18  31.0 

7.5398 

7.479 

2.71 

2.65 

6 

8  15.9 

37 

5  21  38.90 

21  38.85 

23  18  27.6 

18  26.7 

7.5212 

7.461 

2.71 

2.06 

7 

8  11.9 

38 

5  21  34.24 

21  33.23 

23  18  23.5 

18  22.7 

7.5016 

7.442 

2.72 

2jG6 

8 

8    7.9 

39 

5  21  29.78 

21  27.82 

23  18  19.6 

18  18.8 

7.4815 

7.422 

2.72 

2.67 

9 

8    3.9 

40 

5  21  25.51 

21  24.60 

23  18  15.9 

18  15.2 

7.4605 

7.401 

2.72 

2.67 

10 

7  59.9 

41 

5  21  21.46 

21  23.60 

23  18  12.4 

18  11.6 

7.4371 

7.379 

2.72 

2.6i 

11 

7  55.9 

42 

5  21  17.64 

21  16.83 

23  18    9.0 

18    8.3 

7.4110 

7.355 

2.73 

2.63 

12 

7  51.9 

43 

5  21  14.04 

21  13iJ8 

23  18    5.9 

18    5.3 

7.3844 

7.329 

2.73 

2.63 

13 

7  47.9 

44 

5  21  10.67 

21    9.96 

23  18    3.0 

18    2.4 

7.3548 

7J2S7 

2.73 

2.70 

14 

7  43.9 

45 

5  21    7.53 

21    6.87 

23  18    0.2 

17  59.6 

7.3230 

7.265 

2.73 

2.70 

15 

7  39.9 

46 

5  21    4.61 

21    4.00 

23  17  57.7 

17  57.2 

7.tt893 

7i»l 

2.73 

2.70 

16 

7  35.9 

47 

5  21    1.92 

21     1.36 

23  17  55.4 

17  54.9 

7.2532 

7.193 

2.73 

2.71 

17 

7  31.9 

48 

5  20  5I).45 

20  58.04 

23  17  53.3 

17  52.9 

7.2145 

7.152 

2.73 

2.71 

18 

7  28.0 

49 

6  20  57.20 

20  66.74 

23  17  61.3 

17  51.0 

7.1720 

7.108 

2.74 

2.71 

19 

7  24.0 

50 

5  20  55.16 

20  54.75 

23  17  49.6 

17  49.3 

7.1249 

7.050 

2.74 

2.72 

20 

7  20.1 

51 

5  20  53.34 

20  52.08 

23  17  48.1 

17  47.8 

7.0695 

6.988 

2.74 

2.72 

21 

7  16.1 

52 

5  20  51.76 

20  51.45 

23  17  46.8 

17  46.6 

7.0060 

6.903 

2,74 

2.72 

22 

7  12.2 

53 

5  20  50.42 

23  50.16 

23  17  45.8 

17  45.6 

6.9315 

6.719 

2.74 

273, 

23 

7    8.2 

54 

5  20  49.31 

20  49.10 

23  17  44.9 

17  44.7 

6.8416 

&645 

2.74 

2.73  ' 

24 

7    4.3 

55 

5  20  48.42 

20  48.27 

23  17  44.2 

17  44.0 

6.7231 

6.582 

2.74 

2-2 

!^ 

7    0.4 

56 

5  20  47.77 

20  47.67 

23  17  43.8 

17  43.6 

6.5740 

6.386 

274 

2.73 

26 

6  56.4 

57 

5  23  47.35 

20  47.30 

23  17  43.5 

17  43.4 

-6.3330 

-6.C18 

2.74 

2.73 

27 

6  52.5 

58 

5  20  47.17 

20  47.17 

23  17  43.5 

17  43.5 

+5.6367 

+5.842 

2.74 

22 

28 

6  48.6 

59 

5  20  47.21 

20  47.27 

23  17  43.7 

17  43.8 

6.0457 

6.319 

274 

2.73 

29 

6  44.7 

60 

5  20  47.48 

20  47.59 

23  17  44.1 

17  44.2 

6.4214 

6.541 

2.74 

2^2 

30 

6  40.8 

61 

5  20  47.97 

20  48.14 

+23^7  44J 

17J14.8 

+6.6269 

+6.637 

+2.74 

+2.73 
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At 
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At 
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At 

Tmoalt. 

I11B.A. 

In  Deo. 

InR.A. 

In  Deo. 

d 
Mar.  1 

h    m 

6  40.8 

d 
61 

h    m    ■ 
5  20  47.97 

m    $ 
20  48.14 

+23  1^44'V 

1^4^:8 

+6.6269 

+6.687 

+2.74 

+2.73 

2 

6  36.9 

62 

5  20  48.70 

20  48.92 

23  17  45.4 

17  45.6 

6.7639 

6.799 

2.74 

2.73 

3 

6  33.0 

63 

5  20  49.66 

20  49.93 

23  17  46.5 

17  46.7 

6.8710 

6903 

2.74 

2.73 

4 

6  29.1 

64 

5  20  50.85 

20  51.18 

23  17  47.7 

17  48.0 

6.9589 

6.972 

2.74 

2.72 

6 

6  25iJ 

65 

5  20  52.28 

20  52.66 

23  17  49.1 

17  49.4 

7.0311 

7.032 

2.74 

2.72 

6 

6  21.3 

66 

5  20  53.94 

20  54.37 

23  17  50.8 

17  51.1 

7.0920 

7.097 

2.74 

2.72 

7 

6  17.4 

67 

5  20  55.84 

20  56.32 

23  17  52.6 

17  53.0 

7.1448 

7.132 

2.74 

2.72 

8 

6  13.5 

68 

5  20  57.97 

20  58.50 

23  17  54.6 

17  55.1 

7.1918 

7.174 

2.74 

2.71 

9 

6    9.6 

69 

5  21    0.34 

21    0.92 

23  17  56.9 

17  57.4 

7.2343 

7.231 

2.74 

2.71 

10 

6    5.7 

70 

5  21    2.94 

21    3.57 

23  17  59.5 

18    0.1 

7J2730 

7iJ73 

2.73 

2.71 

11 

6    1.8 

71 

5  21    5.75 

21    6.43 

23  18    2.2 

18    2.9 

7.3070 

7.304 

2.73I     2.71    1 

12 

5  57.9 

72 

5  21    8.79 

21    9.52 

23  18    5.2 

18    5.9 

7.3399 

7.333 

2.73     2.70   1 

13 

5  54.0 

73 

5  21  12.06 

21  12.84 

23  18    8.4 

18    9.0 

7.3705 

7.354 

2.73 

270  1 

14 

5  50.1 

74 

5  21  15.56 

21  16.39 

23  18  11.6 

18  12.4 

7.3991 

7.380 

2.73 

2.70 

15 

5  46.2 

75 

5  21  19.29 

21  20.17 

23  18  15.2 

18  16.1 

7.4259 

7.410 

2.73 

2.69 

16 

5  42.3 

76 

5  21  23.24 

21  24.17 

23  18  19.0 

18  20.0 

7.4512 

7.433 

2.73 

2.69  1 

17 

5  38.4 

77 

5  21  27.42 

21  28.40 

23  18  23.0 

18  24.1 

7.4748 

7.455 

2.72 

2.68  ' 

18 

5  34.5 

78 

5  21  31.83 

21  32.86 

23  18  27.1 

18  28.2 

7.4967 

7.475 

2.72 

268 

19 

5  30.7 

79 

5  21  36.46 

21  37.54 

23  18  31.4 

18  32.6 

7.5174 

7.495 

2.72 

2.67 

20 

5  26.8 

80 

5  21  41.30 

21  42.42 

23  18  36.1 

18  37.2 

7.5371 

7.515 

2.72 

2.67 

21 

5  23.0 

81 

5  21  46.35 

21  47.52 

23  18  40.8 

18  42.0 

7.5559 

7.532 

2.71 

2.66 

22 

5  19.2 

82 

5  21  51.62 

21  52.84 

23  18  45.8 

18  47.0 

7.5740 

7.549 

2.71 

2.66 

23 

5  15.4 

83 

5  21  57.12 

21  58.39 

23  18  51.0 

18  52.2 

7.5906 

7.562 

2.71 

2.65 

24 

5  11.5 

84 

5  22    2.83 

22    4.15 

23  18  56.2 

18  57.5 

7.6065 

7.574 

2.71 

2.64 

25 

5    7.7 

85 

5  22    8.75 

22  10.11 

23  19    1.7 

19    3.0 

7.6219 

7.586 

2.70 

2.63  1 

26 

5    3.9 

66 

5  22  14.89 

22  16.30 

23  19    7.3 

19    8.7 

7.6368 

7.598 

2.70 

2.62  1 

27 

5    0.1 

87 

5  22  21.24 

22  22.70 

23  19  13.0 

19  14.4 

7.6512 

7.613 

2.70 

2.61 

28 

4  56.2 

88 

5  22  27.79 

22  29.:30 

23  19  19.0 

19  20.4 

7.6644 

7.627 

2.69 

2.60 

29 

4  52.4 

89 

5  22  34.53 

22  36.09 

23  19  25.2 

19  26.6 

7.6767 

7.641 

2.69 

2.59 

30 

4  48.6 

90 

5  22  41.48 

22  43.08 

23  19  31.5 

19  33.0 

7.6895 

7.651 

2.69 

2.58 

31 

4  44.8 

91 

5  22  48.64 

22  50.28 

23  19  38.1 

19  39.6 

7.7019 

7.660 

2.69 

2.57 

Apr.  1 

4  41.0 

92 

5  22  56.00 

22  56.79 

23  19  44.7 

19  46.2 

7.7139 

7.669 

2.68 

2.56  1 

2 

4  37.2 

93 

5  23    3.57 

23    5.30 

23  19  51.5 

19  53.1 

7.7255 

7.678 

2.68 

2.55  ' 

3 

4  33.4 

94 

5  23  11.34 

23  13.12 

23  19  58.5 

20    0.1 

7.7366 

7.687 

2.68 

2.54 

4 

4  29.6 

95 

5  23  19.31 

23  21.13 

23  20    5^ 

20    7Si 

7.7475 

7.606 

2.67 

2.52 

5 

4  25.8 

96 

5  23  27.47 

23  29.34 

23  20  12.8 

20  14.6 

7.7581 

7.705 

2.67 

2.51 

6 

4  22.0 

97 

5  23  35.83 

23  37.74 

23  20  20.1 

20  21.9 

7.7684 

7.714 

2.66 

2.50 

7 

4  18.2 

98 

5  23  44.38 

23  46.34 

23  20  27.7 

20  29.5 

7.7784 

7.723 

2.66 

2.48  , 

8 

4  14.4 

99 

5  23  53.12 

23  5513 

23  20  35.3 

20  37.1 

7.7881 

7.731 

2.65 

2.47  i 

9 

4  10.6 

100 

5  24    2.04 

24    4.09 

23  20  43J3 

20  45.1 

7.7973 

7.738 

2.65 

2.45  • 

10 

4    6.8 

101 

5  24  11.14 

24  nsQ 

23  20  51.2 

20  53.1 

7.8060 

7.745 

2.64 

2.44! 

11 

4    3.1 

102 

5  24  20.43 

24  22.56 

23  20  59.3 

21     1.3 

7.8143 

7.752 

2.64 

2.42  ' 

12 

3  59.3 

103 

5  24  29.90 

24  32.07 

23  21    7.5 

21    9.5 

7.8222 

7.758 

2.63 

2.41 

13 

3  55.5 

104 

5  24  39.55 

24  41.76 

23  21  15.7 

21  17.7 

7.8298 

7.764 

2.63 

2.39 

14 

3  51.7 

105 

5  24  49.37 

24  51.62 

23  21  24.1 

21  26ii 

7.8375 

7.770 

2.62 

238 

15 

3  47.9 

106 

5  24  59.37 

25    1.66 

23  21  32.6 

21  34.6 

7.8450 

7.776 

2.62 

2.37 

16 

3  44.1 

107 

5  25    9.54 

25  11.87 

23  21  41.3 

21  43.4 

7.8523 

7.781 

2.61 

2.35 

17 

3  40.4 

108 

5  25  19.87 

25  22.24 

23  21  50.0 

21  52.1 

7.8594 

7.786 

2.60 

2.32 

18 

3  36.7 

109 

5  25  30.38 

25  32.78 

23  21  58.8 

22    0.9 

7.8661 

7.791 

2.59 

2.29 

19 

3  32.9 

110 

'5  25  41.03 

25  43.47 

23  22    7.8 

22    9.9 

7.8727 

7.796 

2.59 

2i» 

20 

3  295 

111 

5  25  51.84 

25  54.31 

23  22  16.8 

22  19.0 

7.8791 

7.801 

2.58 

2.23 

21 

3  25.4 

112 

5  26    2.81 

26    5.32 

23  22  26.0 

22  28^2 

7.8853 

7.805 

2.57 

+2J») 

22 

3  21.7 

113 

5  26  13.95 

26  16.49 

23  22  35.1 

22  37.3 

7.8913 

7.809 

2.57 

23 

3  17.9 

114 

5  26  25.24 

26  27.82 

23  22  44.4 

22  46.5 

7.8971 

7.813 

2.56 

24 

3  14SI 

115 

5  26  36.69 

26  39.30 

23  22  53.8 

22  55.9 

7.9029 

7.817 

2.55 

25 

3  10.5 

116 

5  26  48.28 

26  50.93 

23  23    3.1 

23    5.3 

7.9086 

7.820 

2.55 

26 

3    6.8 

117 

5  27    0.03 

27    2.71 

23  23  12.6 

23  14.8 

7,9141 

7.823 

2.54 

27 

3    3.0 

118 

5  27  11.91 

27  14.63 

23  23  22.0 

23  24.2 

7.9194 

7.826 

2.53 

28 

2  59.3 

119 

5  27  23.94 

27  26.60 

23  23  31.6 

23  33.8 

7.9244 

7.829 

2.52 

29 

2  55.5 

120 

5  27  36.10 

27  38.89 

23  23  41.4 

23  43.6 

7.9293 

7.832 

252 

30 

2  51.8 

121 

5  27  48.41 

27  51.23 

23  23  51.1 

23  53.3 

7.9341 

7.a34 
+7.836' 

2.51 

31 

2  48,1 

122 

5  28    0.84 

28    3.69 

+23  24    0.9 

24    3.2 

+7.9387 

+2.50 

• 
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d 
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h    m     • 
6  28    0.84 

m    B 
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+2^*2^    O'O 

^  isi 

+7.9387 

+7.836 
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2 

2  44.4 

123 

5  28  13.41 

28  16J39 

23  24  10.7 

24  13.0 

7.9431 

7.837 

2.49 

3 

2  40.7 

124 

5  28  26.10 

28  29.01 

23  24  20.6 

24  22.8 

7.9473 

7.838 

2.48 

4 

2  37.0 

125 

6  28  38.93 

28  41.87 

23  24  30.4 

24  32.7 

7iJ514 

7.839 

2-47 

5 

2  33.3 

126 

5  28  51.88 

26  64.85 

23  24  40i9 

24  42.5 

7smA 

7.840 

246 

6 

2  29.6 

127 

5  29    4.94 

29    7.94 

23  24  50.1 

24  62.5 

7.9593 

7.841 

2.46 

7 

2  25.9 

128 

5  29  18.12 

29  21.16 

23  25    0.0 

25  02.4 

7.9631 

7.842 

2.44 

8 

2  22.2 

120 

5  29  31.42 

29  34.48 

23  25    9.9 

25  12.3 

7i)669 

7.842 

2.43 

9 

2  18.4 

130 

5  29  44.82 

29  47.91 

23  25  90.0 

25  22.4 

7.9707 

7.842 

2.42 

10 

2  14.7 

131 

5  29  68.34 

30    1.45 

23  25  30.1 

25  32.5 

7Sn4l 

7.842 

2.41 

11 

2  11.0 

132 

5  30  11.96 

30  15.10 

28  25  40.1 

26  42.5 

7.9T74 

7.842 

240 

12 

2    7.3 

133 

5  30  26.70 

30  28.86 

23  25  50.0 

26  62.4 

ysme 

7.842 

2.39 

13 

2    3.6 

134 

6  30  39.54 

30  42.73 

23  26    0.0 

26    2.4 

7.9837 

7.842 

2.38 

14 

1  59.9 

135 

5  30  53.48 

30  56.69 

23  26  10.0 

26  12.4 

7.9867 

7.841 

2J36 

15 

1  56.2 

136 

5  31    7.50 

31  10.74 

23  26  20.0 

26  22.4 

7i«96 

7.841 

255 

16 

1  52.5 

137 

5  31  21.62 

31  24.86 

23  96  29.9 

26  32.3 

7.9924 

7.841 

233 

17 

1  48.8 

138 

6  31  35.82 

31  39.11 

23  26  39.9 

26  42J2 

7.9951 

7.840 

2.31 

18 

1  45.1 

139 

5  31  50.10 

31  53.41 

23  26  49.8 

26  63.1 

7.9979 

7.840 

2S9 

19 

1  41.4 

140 

5  32    4.47 

32    7.80 

23  26  60.8 

27    2.1 

8.0004 

7.839 

257 

20 

1  37.7 

141 

5  32  18.92 

32  22.27 

23  27    9ii 

27  12.1 

8.0028 

7.838 

235 

21 

1  34.0 

142 

5  32  33.45 

32  36.62 

23  27  19.6 

27  21.9 

8.0051 

7.837 

•HJ52 

22 

1  30.3 

143 

5  32  48.05 

32  51.44 

23  27  29.6 

27  31.8 

8.0073 

7.835 

23 

1  26.6 

144 

5  33    2.73 

33    6.14 

23  27  39.3 

27  41.5 

8.0095 

7.83a 

24 

1  22.9 

145 

6  33  17.48 

33  20.91 

23  27  49.1 

27  61.3 

8.0116 

7.832 

25 

1  19.2 

146 

6  33  32.30 

33  35.76 

23  27  56.8 

26.1.0 

8.0134 

7.830 

26 

1  15.5 

147 

5  83  47.19 

33  50.66 

23  26    8.5 

28  10.7 

8.0152 

7.828 

27 

1  11.8 

148 

5  34    2.14 

34    6^ 

23  28  18.2 

28  20.4 

8.0170 

7.826 

28 

1    8.2 

149 

5  34  17.15 

34  20.65 

23  28  27.8 

28  30.0 

8.0167 

7.824 

29 

1    4.5 

150 

5  34  32.21 

34  35.73 

23  28  37.4 

28  39.7 

8.C204 

7.828 

30 

1    0.8 

151 

5  34  47.32 

34  50.66 

23  26  46.9 

28  49JI 

8.0220 

7.820 

31 

0  57.2 

152 

5  35    2.48 

35    6.03 

33  28  56.4 

28  68.6 

8.0234 

7.818 

Juiu  1 

0  53.5 

153 

5  35  17.70 

35  21ja6 

23  29    5.8 

39    8.0 

6.C246 

7.815 

2 

0  49.8 

154 

5  35  32.96 

35  36^ 

33  39  15.1 

39  17.3 

8.0257 

7.818 

3 

0  46.2 

155 

5  35  48.25 

35  61.83 

33  29  24.4 

39  26.6 

8.0269 

7.809 

4 

0  42.5 

166 

6  36    3.59 

36    7.18 

33  29  23.6 

39  25.8 

6JD2B0 

7.806 

5 

0  38.8 

157 

6  36  13.97 

36  22.57 

33  99  42.8 

29  46.0 

8.0290 

7.803 

6 

0  35.2 

158 

5  36  34.38 

36  37.99 

23  29  51.9 

29  64.1 

8.0299 

7.800 

7 

0  31.5 

159 

6  36  49.82 

36  53.44 

23  30    0.9 

30    3.0 

8.0306 

7.796 

-852 

8 

0  27.8 

160 

5  37    5.28 

37    891 

33  30    9.9 

30  12.0 

8.0312 

7.798 

2.® 

9 

0  24.1 

161 

6  37  20.76 

37  24.40 

33  30  18.8 

30  21.0 

8.0318 

7.788 

288 

10 

0  20.5 

162 

5  37  36.27 

37  39.91 

83  30  27.6 

30  29.8 

8.0323 

7.784 

2.31 

11 

0  16.8 

163 

6  37  51.79 

37  66.44 

33  30  36.3 

30  38.4 

8.0327 

7.780 

833 

12 

0  13.1 

164 

5  38    7.33 

38  10.98 

83  30  44.9 

30  47.0 

8i)330 

7.776 

2.34 

13 

0    9.4 

165 

5  38  22.87 

38  2a52 

33  30  53.6 

30  55.7 

8.0333 

7.772 

2.35 

14 

0    5.7 

166 

6  38  38.43 

38  42.08 

33  31    3.0 

31    4.2 

8i)336 

7.768 

2.36 

15 

0    2.1 

167 

5  38  53.96 

38  57.63 

93  SI  10.4 

31  12.5 

a.0336 

7.764 

2.36' 

15  23  58.4 

168 

5  39    9.64 

39  13.20 

33  31  16.7 

31  20.8 

a0336 

7.759 

2.37 

16  23  64.7 

169 

5  39  25.10 

39  28.76 

83  31  36.9 

31  29.0 

8^)336 

7.754 

837: 

17  23  51.0 

170 

5  39  40.65 

39  44.31 

33  31  35.0 

31  37.1 

8.0335 

7.749 

837 

18  23  47.4 

171 

6  39  66.20 

39  59^ 

33  31  4ai 

31  45.1 

SJDSSa 

7.744 

233 

19  23  43.7 

172 

6  40  11.74 

40  1540 

33  31  51.1 

31  63.1 

a.0330 

7.739 

8.381 

90  23  40.0 

173 

5  40  27.27 

40  30.93 

33  31  58.9 

32    0.9 

8.0327 

7.734 

2.38 

21  23  36.3 

174 

5  40  42.79 

40  46.46 

33  32    6.6 

32    8^ 

8.0323 

7.728 

8.38 

23  23  32.7 

175 

5  40  58.29 

41    1.94 

83  32  14.3 

32  16.3 

8.0318 

7.723 

2.30 

23  23  29.0 

176 

6  41  13.76 

41  17.41 

33  32  83.0 

32  23.9 

8j0312 

7,717 

2.39 

24  23  25.3 

177 

5  41  29.21 

41  32.86 

83  38  29.4 

32  31.3 

8.0305 

7.711 

2.39 

25  23  21.7 

178 

5  41  44.64 

41  48.29 

23  32  36.7 

32  38.6 

8.0298 

7.705 

2.39 

26  33  18.0 

179 

5  42    0.05 

42    3.70 

33  32  44.0 

32  45-8 

8.0291 

7.609 

2.40 

27  23  14.3 

180 

5  42  15.43 

42  19.07 

23  32  51.1 

32  62.8 

8.0282 

7.693 

8.40 

28  23  10.6 

181 

5  42  30.78 

42  34.42 

23  32  58.1 

32  59.8 

6.0272 

7.687 

840  , 

29  23    7.0 

182 

6  42  46.09 

42  49.73 

23  33    5.] 

33    6.8 

8.C961 

7.681 

8.40 

30  23    3.3 

183 

6  43    1.36 

43    4.99 

jf23  33  12.0 

33  13.6 

+8.0249 

+7.675 

__ 
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Right'^Smrioik. 

Appuest  BeeUnation. 

LoffCoefBcientoft 
in  Sldareal  MinutM. 

Log  Coefficient    1 

Hera  Solar  TfaM 
of 

Side- 
real 

1 

MmMImi  Tnnilt. 

Dftta. 

At 

aderealOh. 

At 

Tiuult. 

At 

SidMMlOh. 

At 

Tiualt. 

lalLA. 

In  Deo. 

InR.A. 

In  Deo. 

July  1  22  sae 

d 
184 

h     m     ■ 
5  43  16.58 

43'20'20 

+23  3jl  187 

33'  2(i:3 

+8.0235 

+7.668 

-2.40 

2  22  56.0 

185 

6  43  31.76 

43  35.37 

23  33  25.4 

33  27.0 

8.0221 

7.662 

241 

3  28  52.3 

186 

5  43  46  89 

43  50.49 

23  33  31.9 

33  33.5 

8.0206 

7.655 

241 

4  22  48.6 

187 

5  44     1.96 

44    5.55 

23  33  38.5 

33  40.0 

8.0190 

7.648 

241 

5  22  45.0 

188 

5  44  16.98 

44  20^ 

23  33  44.8 

33  464 

8.0173 

7.641 

241 

6  22  41.3 

189 

5  44  31.94 

44  35.51 

23  33  51.1 

33  52.6 

8.0157 

7.634 

-2.19 

241 

7  22  37.6 

190 

5  44  46.84 

•  44  5040 

23  33  57i2 

33  58.7 

8.0139 

7.627 

2.21 

241 

8  22  :».9 

191 

6  45    1.67 

45    5.22 

23  34    3.3 

34    4.7 

8.0120 

7.620 

2.23 

241 

9  22  30.2 

192 

5  45  16.44 

45  19.97 

23  34    9J2 

34  10.6 

8.0100 

7.612 

2.25 

240 

10  IK  26.5 

193 

5  45  31.14 

45  34.66 

23  34  16.0 

34  164 

8.0079 

7.604 

2.27 

2.40 

11  22  22.8 

194 

6  45  45.77 

45  49J37 

23  34  20.9 

34  22.2 

8.0059 

7.597 

2.28 

2.40 

12  22  19.1 

195 

5  46    0.31 

46    3.80 

23  34  26.5 

34  27.8 

8.0037 

7.589 

2.30 

2.39 

13  22  15.4 

196 

5  46  14.78 

46  18.25 

23  34  32.0 

34  33.3 

8.0013 

7.581 

2.31 

2.39 

14  22  11.7 

197 

5  46  29J7 

46  32.62 

23  34  37.5 

34  38.8 

7.9988 

7.572 

2.32 

2.39 

15  22    8.0 

198 

5  46  43.48 

46  46i)l 

23  34  42.8 

34  44.1 

7.9962 

7.563 

2.33 

2.38 

16  22    4.4 

199 

5  46  57.71 

47    1.12 

23  34  48.1 

34  49.3 

7.9935 

7.554 

2.34 

2.38    : 

17  22    0.7 

200 

5  47  11.86 

47  15iJ5 

23  34  53.1 

34  54.3 

7.9908 

7.546 

2.36 

2.37 

18  21  57.0 

201 

5  47  25.92 

47  29.29 

23  34  68.1 

34  59.2 

7.9880 

7.537 

2.37 

2.37 

19  21  53.3 

202 

5  47  39.87 

47  43J22 

23  35    3.0 

35    4.1 

7.9651 

7.528 

2.38 

2.36 

20  21  49.6 

203 

5  47  53.72 

47  57.05 

23  35    7.8 

35    9.0 

7.9821 

7.519 

2.39 

2.36 

21  21  45.9 

204 

5  48    7.47 

48  10.77 

23  35  12.6 

35  13.7 

7.9790 

7.510 

240 

2.35 

22  21  4^.2 

205 

5  48  21.11 

48  24.39 

23  35  17.2 

35  18.3 

7.9757 

7.501 

241 

2.35 

23  21  38.5 

206 

5  48  34.65 

48  37.90 

23  35  21.7 

35  22.8 

7.9723 

7.492 

2.42 

2.34 

24  21  34.8 

207 

5  48  48.08 

48  51.32 

23  36  26.3 

35  27.3 

7.9687 

7483 

2.43 

2.34 

25  21  31.1 

208 

5  49    1.42 

49    4.63 

23  35  30.6 

35  31.6 

7.9650 

7474 

244 

2.33 

26  21  27.3 

209 

5  49  14.65 

49  17.83 

23  35  34.9 

35  35.9^ 

7.9612 

7.465 

245 

2.33 

27  21  23.6 

210 

5  49  27.75 

49  30.90 

23  35  39.0 

35  40.0 

7.9573 

7.456 

2.46 

2.32 

28  21  19.9 

211 

5  49  40.74 

49  43.86 

23  35  43.1 

35  44.0 

7.9533 

7.447 

2.47 

232 

29  21  16.1 

212 

5  49  53.60 

49  56.69 

23  a5  47.0 

35  47.9 

7.9491 

7438 

2.48 

2.31 

30  21  12.4 

213 

5  50    &35 

50    9.41 

23  35  50.9 

35  51.8 

7.9448 

7.429 

2.49 

2.30 

31  21    8.7 

214 

5  50  18.97 

50  22.00 

23  36  64.7 

35  65.7 

7.9404 

7420 

2.50 

2.29 

i.ng.  1  21    5.0 

215 

5  50  31.45 

50  34.45 

23  35  68.5 

35  69.4 

7.9358 

7411 

2.51 

2i28 

2  21     1J2 

216 

5  50  43.80 

50  46.77 

23  36    2.1 

36    3.0 

7.9311 

7402 

2.52 

2.27 

3  20  57.5 

217 

5  50  56.01 

50  58.95 

23  36    5.6 

36    6.5 

7.9262 

7.393 

2.53 

2.26 

4  20  53.8 

218 

6  51    8.09 

51  11.00 

23  36    9i2 

36  10.0 

7.9212 

7.383 

2.54 

225 

5  20  50.0 

219 

6  51  20.03 

51  22.91 

23  36  12.7 

36  13.5 

7.9161 

7.373 

2.54 

2.24 

6  20  46.3 

220 

5  51  31.84 

51  34.69 

23  36  16.0 

36  16.8 

7.9108 

7.364 

255 

2i23 

7  20  42.5 

221 

5  51  43.50 

51  46.:« 

23  36  19.2 

36  20.0 

7.9053 

7.a')5 

2.55 

2.22 

8  20  38.8 

222 

5  51  55.02 

51  57  81 

23  36  22.5 

36  23.2 

7.8997 

7.346 

2.56 

-2.20 

9  20  35.0 

223 

5  52    6.39 

52    9.15 

23  36  25.6 

36  26.3 

7.8939 

7.336 

2.56 

10  20  31.3 

224 

5  52  17.60 

52  20.32 

23  36  28.6 

36  29.3 

7.8880 

7.326 

2.57 

11  20  27.5 

225 

5  52  28£5 

52  31.33 

23  36  31.7 

36  32.3 

7.8819 

7.316 

2.57 

12  20  23.8 

226 

5  52  39.54 

52  42.18 

23  36  34.6 

36  35.2 

7.8756 

7.305 

2.68 

13  20  20.0 

227 

5  52  50J^ 

52  52.88 

23  36  37.4 

36  38.0 

7.8691 

7.294 

2.58 

14  20  16.3 

228 

5  53    0.86 

53    3.42 

23  36  40.3 

36  40.8 

7.8624 

7.283 

2.59 

15  20  12.5 

229 

5  53  lli» 

53  13.80 

23  36  43.0 

36  44.6 

7.8556 

7.273 

2.60 

16  20    8.8 

230 

5  53  21i>3 

53  24.01 

23  36  45.7 

36  46.3 

7.8485 

7.262 

2.61 

17  20    5.0 

231 

5  53  31.61 

53  34.05 

23  36  48.2 

36  48.8 

7.8412 

7.251 

2.62 

1         18  20    li2 

232 

5  53  41.53 

53  43.93 

23  36  50.6 

36  51.2 

7.8337 

7.240 

2.62 

19  19  57.5 

233 

5  53  51J28 

53  53.64 

23  36  53.0 

36  53.6 

7.8260 

7.229 

2.63 

20  19  63.7 

234 

5  54    0.85 

54    3.17 

23  36  55.4 

36  55.9 

7.8180 

7.217 

2.63 

21  19  49.9 

235 

5  54  10.24 

54  12.52 

23  36  57.7 

36  58.2 

7.8098 

7.206 

2.64 

22  19  46.2 

236 

5  54  19.45 

54  21.69 

23  37    0.1 

37    0.5 

7.8014 

7.196 

2.64 

23  19  42.4 

237 

5  54  28.48 

54  30.68 

23  37    2.3 

37    2.8 

7.7928 

7.186 

2.65 

24  19  38.6 

238 

5  54  37.34 

54  39.49 

23  37    4.5 

37    5.0 

7.7840 

7.176 

2.65 

,         25  19  34.8 

239 

5  54  46.02 

54  48.12 

23  37    6.7 

37    75 

7.7751 

7.166 

2.66 

1         26  19  31.0 

240 

5  54  54.52 

54  56.57 

?3  37    8.8 

37    9.3 

7.7658 

7.157 

2.66 

1         27  19  27.2 

241 

5  55    2.82 

55    4.82 

23  37  10.9 

37  11.3 

7.7562 

7.148 

2.67 

'         28  19  23.4 

242 

5  55  10.93 

55  12.88 

23  37  12.9 

87  13.3 

7.7463 

7.139 

2.67 

29  19  19.6 

243 

5  55  18.84 

^  20.74 

23  37  14.8 

37  15.3 

7.7361 

7.130 

2.68 

1         30  19  15.8 

244 

5  55  26.55 

55  28.40 

23  37  16.7 

37  17.2 

7.7255 

7.121 

2.68 

31  19  12.0 

245 

5  55  34.06 

65  35.86 

+23  37  18.6    37  19.0 

+7.7143 

+7.112 

-2.69 

47 
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FOR  WASfflNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.      '• 

LogCoeffieieiitoff 
in  Sidenml  HinutM. 

LogCoeffleknt 

Ofti. 

Meui  Solar  TkM 
'              of 

Sldo- 
i«al 

MeiidlMkTnutfit. 

Dalt. 

At 

At 
Transit. 

At 

81dfix«al0h. 

At 

Traiult. 

InlUL 

In  Dm. 

InK.A. 

1.*.. 

d     h    m 
Sept.1  19    8.2 

d 
246 

h    m    ■ 
5  55  41.36 

m    ■ 
55  43.11 

+23  2i  20.6 

^26\0 

+7.7024 

+7.104 

-2.69 

2  19    4.4 

247 

5  55  48.47 

55  60.17 

23  37  22.3 

37  22.7 

7.6898 

7.01:6 

2.70 

3  19    0.6 

248 

5  55  55.37 

55  57.02 

23  37  24.1 

37  24.5 

7.6764 

7.089 

2.70 

4  18  56.7 

249 

5  56    2.07 

56    3.68 

23  37  25.8 

37  26.2 

7.6622 

7.082 

2.70 

5  18  52.8 

250 

5  56    8.57 

56  10.13 

23  37  27.4 

37  27.8 

7.6478 

7.074 

2.71 

6  18  49.0 

251 

.5  56  14.87 

56  16.38 

23  37  29.0 

37  29.4 

7.6333 

7.C67 

2.71 

7  18  45.1 

252 

5  56  20.96 

56  22.42 

23  37  30.6 

37  31.0 

7.6183 

7.C60 

2.71 

8  18  41.3 

253 

5  56  26.84 

56  28.25 

23  37  32.2 

37  32.6 

7.6C28 

7.053 

2.71 

9  18  37.5 

254 

5  56  32.50 

66  33.86 

23  37  33.9 

37  34.2 

7.5860 

7.046 

2.72 

10  18  33.6 

256 

5  56  37.94 

56  39J25 

23  37  35.4 

37  35.7 

7.5683 

7.038 

2.72 

11  18  29.8 

256 

5  56  43.17 

56  44.43 

23  37  36.9 

37  375 

7.5509 

7.029 

2.72 

12  18  26.0 

257 

5  56  48.18 

56  49.39 

23  37  38.4 

37  38.7 

7.5318 

7.020 

2.72 

13  18  22.2 

258 

5  56  52.98 

56  54.13 

23  37  39.9 

37  40.2 

7.5118 

7.012 

2.72 

14  18  18.3 

259 

5  56  57.57 

56  58.66 

23  37  41.4 

37  41.7 

7.4919 

7.003 

2.73 

15  18  14.5 

260 

5  57    1.95 

57    2.99 

23  37  42.8 

37  43.1 

7.4700 

6.996 

2.73 

16  18  10.6 

261 

5  57    6.12 

57    7.10 

23  37  44.2 

37  44.5 

7.4469 

6.989 

2.73 

17  18    6.7 

262 

5  57  10.05 

57  10.97 

23  37  45.6 

37  45.9 

7.4225 

6.983 

2.73 

18  18    2.8 

263 

5  57  13.75 

57  14.62 

23  37  47.0 

37  47.3 

7.3967 

6.967 

2.73 

19  17  58.9 

264 

5  57  17.24 

57  18.05 

23  37  48.3 

37  48.6 

7.3692 

6.971 

2.73 

20  17  55.0 

265 

5  57  20.50 

57  21.26 

23  37  49.6 

37  49.9 

7.3399 

6.965 

2.74 

21  17  51.1 

266 

5  57  23.53 

57  2454 

23  37  50.9 

37  51.2 

7.3070 

6.959 

2.74 

22  17  47i2 

267 

5  57  26.33 

57  26.98 

23  37  52.2 

37  52.5 

7.2714 

6.954 

2.74 

23  17  43.4 

268 

6  57  28.91 

57  29.50 

23  37  53.5 

37  53.8 

75343 

6.949 

2.74 

24  17  39.5 

269 

5  57  31.26 

57  31.79 

23  37  64.7 

37  55.0 

7.1928 

6.944 

2.74 

25  17  35.6 

270 

5  57  33.40 

57  33.87 

23  37  56.0 

37  56.3 

7.1470 

6.939 

2.74 

26  17  31.7 

271 

5,57  35.30 

57  35.72 

23  37  57.3 

37  47.6 

7.0945 

6.934 

2.74 

27  17  27.7 

272 

5  57  36.97 

57  37.34 

23  37  58.6 

37  58.8 

7.0347 

6.929 

2.74 

28  17  23.8 

273 

5  57  38.41 

57  38.72 

23  37  59.8 

38    0.0 

6.9622 

6.925 

2.74 

29  17  19.9 

274 

5  57  39.61 

57  39.87 

23  38    1.0 

38    1.3 

6.8790 

6.921 

2.74 

30  17  16.0 

275 

5  57  40.58 

57  40.78 

23  38    2.2 

38    2.5 

6.7710 

6.916 

2.74 

Oct  1  17  12.0 

276 

5  57  41.32 

57  41.46 

23  38    3.4 

38    3.7 

6.6340 

6.912 

2.74 

2  17    8.1 

277 

5  57  41.84 

57  41.92 

23  38    4.6 

38    4.9 

6.4437 

6.907 

274 

3  17    4.2 

278 

5  57  42.13 

57  42.15 

23  38    5.8 

38    6.1 

+6.0720 

6.903 

2.73 

4  17    0.2 

279 

5  57  42.20 

57  42.16 

23  38    6.9 

38    7.3 

-5.5406 

6.898 

2.73 

5  16  56.3 

280 

5  57  42.04 

57  41.94 

23  38    8.1 

38    8.4 

65888 

6.892 

2.73 

6  16  52.4 

281 

5  57  41.64 

57  41.49 

23  38    9.2 

38    9.5 

6.5492 

6.885 

2.73 

7  16  48.4 

282 

5  57  41.02 

57  40.81 

23  38  10.3 

38  10.6 

6.7108 

6.878 

2.73 

8  16  44.5 

283 

5  57  40.16 

57  39.90 

23  38  11.4 

38  11.7 

6.8284 

6.871 

2-73 

9  16  40.5 

284 

5  57  39.08 

57  38  76 

23  38  12.5 

38  12.8 

6.9208 

6.863 

2.73 

10  16  36.6 

285 

5  57  37.76 

57  37.39 

23  38  13.6 

38  13.9 

6.9969 

6.855 

2.73 

11  16  32.6 

286 

5  57  36.21 

57  35.78 

23  38  14.6 

38  14.9 

7.C617 

6.847 

2.72 

12  16  28.7 

287 

5  57  34.43 

57  33.94 

23  38  15.6 

38  15.9 

7.1181 

6.838 

2.72 

13  16  24.8 

288 

5  57  32.43 

57  31.89 

23  38  16.6 

38  16.9 

7.1659 

6.829 

2.72 

14  16  20.8 

289 

5  57  30.22 

57  29.62 

23  38  17.6 

38  17.9 

7.2090 

6.820 

2.72 

15  16  16.9 

290 

5  57  27.79 

57  27.14 

23  38  18.5 

38  18.7 

7.2464 

6.811 

2.72 

16  16  12.9 

291 

5  57  25.15 

57  24.44 

23  38  19.4 

38  19.6 

72825 

6.801 

2.72 

17  16    8.9 

292 

5  57  22.27 

57  21.51 

23  38  20.3 

38  20.5 

7.3173 

6.791 

2.72 

18  16    4.9 

293 

5  57  19.16 

57  18.33 

23  38  21.2 

38  21.4 

7.3501 

6.781 

2.71 

19  16    0.9 

294 

5  57  15.78 

57  14.93 

23  38  22.1 

38  22.3 

7.3807 

6.771 

2.71 

,20  15  56.9 

295 

5  57  12i22 

57  11.30 

23  38  22.9 

38  23.1 

7.4086 

6.761 

2.71 

21  15  52.9 

296 

5  57    8.44 

57    7.46 

23  38  23.8 

38  24.0 

7.4327 

6.750 

2.71 

22  15  48.9 

297 

5  57    4.44 

67    3.41 

23  38  24.6 

38  24.8 

7.4554 

6.739 

2.71 

23  15  44.9 

298 

5  57    0.24 

56  59.15 

23  38  25.4 

38  25.6 

7.4771 

6.728 

2.70 

24  15  40.9 

299 

5  56  55.82 

56  54.67 

23  38  26.2 

38  26.4 

7.4977 

6.715 

2.70 

25  15  36.8 

300 

5  56  51.21 

56  50.01 

23  38  26.9 

38  27.1 

7.5177 

6.699 

2.70 

26  15  32.8 

301 

5  56  46.39 

66  45.14 

23  38  27.6 

38  27.8 

7.5367 

6.681 

2.69 

27  15  28.8 

302 

5  56  41.35 

66  40.05 

23  38  28  3 

38  28.5 

7.5547 

2.69 

28  15  24.7 

303 

5  56  36.10 

56  34.75 

23  38  29.0 

38  295 

7.5717 

6.642 

2.68 

29  15  20.7 

304 

5  56  30.63 

56  29.23 

23  38  29.6 

38  29.8 

7.5876 

6.620 

2.68 

30  15  16.7 

305 

5  56  24.97 

56  23.52 

23  38  30.1 

38  30.3 

7.6028 

6.595 

2.67 

31  15  12.7 

306 

5  56  19.11 

56  17.61 

23  38  30.6 

38  30.8 

7.6173 

6.566 

2.6? 

! 

1          32  15    8.6 

307 

5  56  13.05 

56  11.50 

+23  38  31.2 

38  31.4 

-7.6312 

+6.5331 

-2.66 
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Eight  S^^on. 

Apparmt  Deolinatfam. 

LogCoefllfllentoff 
in  gidAhMd  Minoten. 

LogCoeffldont 
off  2. 

ICmb  Solar  Tims 
of 

Sid0- 

ItaUiMTMarit. 

Sato. 

At 
mdeiwlOh. 

At 
Transit. 

At 
aid0i«alOU. 

At 

TniMit. 

In  H.A. 

In  Deo. 

laRJL. 

InDw., 

d     h    m 
Not.  1  15    8.6 

d 
307 

h     m     8 
5  56  13.05 

^nj5o 

+23  38  31*2 

38'  3^:4 

-7.6312 

+6.533 

-2.66 

2  15    4.6 

308 

5  56    6.80 

66    5.20 

23  38  31.7 

38  31.8 

7.6445 

6500 

2.66 

3  15    0,6 

309 

5  56    0  35 

55  58.71 

23  38  32.1 

38  325 

7.6572 

6.464 

2.65 

4  14  56.6 

310 

5  55  53.73 

55  52.05 

23  38  32.5 

38  32.6 

7.6694 

6.424 

2.64 

5  14  52.5 

311 

5  55  46.92 

55  45iK) 

23  38  32.9 

38  33.0 

7.6811 

6.386 

2.64 

6  14  48^ 

312 

5  55  39.93 

55  38.17 

23  38  33.3 

38  33.3 

7.6923 

6.240 

2.63 

7  14  44.4 

313 

5  55  32.75 

55  30.95 

23  38  33.5 

38  33.5 

7.7030 

6.143 

2.62 

8  14  40.4 

314 

5  55  25.39 

55  23.55 

23  38  33.7 

38  33.7 

7.7134 

6.018 

2.62 

9  14  36-3 

315 

5  55  17.86 

55  15.98 

23  38  33.9 

38  33.9 

7.7233 

+5.541 

2.61 

10  14  32.3 

316 

5  55  10.16 

55    8.^ 

23  38  33.9 

38  33.9 

7.7328 

-5.541 

2.60 

11  14  28.2 

317 

5  55    2.29 

55    0.33 

23  38  33.9 

38  33.8 

7.7419 

5.842 

2.60 

12  14  24.2 

318 

5  54  54i25 

54  52.25 

23  38  33.9 

38  33.8 

7.7506 

6.018 

2.59 

13  14  20.1 

319 

5  54  46.06 

54  44.02 

23  38  33.8 

38  33.7 

7.7591 

6.143 

2.58 

14  14  16.1 

320 

5  54  37.73 

54  35.65 

23  38  33.7 

38  33.6 

7.7672 

6.240 

2.57 

15  14  12.0 

321 

5  54  29.26 

54  27.14 

23  38  33.6 

38  33.4 

7.7750 

6.329 

2.56 

16  14    7.9 

322 

5  54  20.62 

54  18.47 

23  38  33.4 

38  33.1 

7.7825 

6.406 

2.55 

17  14    3.8 

323 

5  54  11.82 

54    9.63 

23  38  33.1 

38  32.9 

7.7897 

6.475 

2.54 

18  13  59.7 

324 

5  54    2.87 

54    0.65 

23  38  32.7 

38  32.5 

7.7967 

6.541 

2.53 

19  13  55.7 

325 

5  53  53.78 

53  51.52 

23  38  32.3 

38  32.1 

7.8033 

6.582 

2.51 

20  13  51.6 

326 

5  53  44.55 

53  4225 

23  38  31.8 

38-  31.5 

7.8096 

6.620 

2.50 

21  13  47.5 

327 

5  53  35.18 

53  32.86 

23  38  31.3 

38  31.0 

7.8156 

6.670 

2.48 

22  13  43.4 

328 

5  53  25.69 

53  23.34 

23  38  30.8 

38  30.5 

7.8213 

6.617 

2.47 

23  13  39,3 

329 

5  53  16.08 

63  13.70 

23  38  30.1 

38  29.8 

7.8270 

6.761 

2.45 

24  13  35iJ 

330 

5  53    6.34 

53    393 

23  38  29.4 

38  29.0 

7.8324 

6.796 

2.43 

25  13  31.1 

331 

5  52  56.48 

52  54.05 

23  38  28.5 

38  285 

7.8375 

6.830 

2.41 

26  13.27.0 

332 

5  52  46.52 

52  44.06 

23  38  27.7 

38  27.3 

7.8423 

6.863 

2.39 

27  13  22.9 

333 

5  52  36.45 

52  33.97 

23  38  26.7 

38  26.3 

7.8468 

6.883 

2.37 

28  13  18.8 

334 

5  52  26.28 

52  23.78 

23  38  25.7 

38  25.3 

7.8510 

6.907 

2.35 

29  13  14.7 

335 

5  52  16.01 

52  13.49 

23  38  24.7 

38  245 

7.8550 

6.932 

2.33 

30  13  10.6 

336 

5  52    5.64 

52    3.10 

23  38  23.5 

38  23.0 

7.8588 

6.956 

2.31 

Dec.  1  13    6.5 

337 

5  51  55.19 

51  52.63 

23  38  22.3 

38  21.8 

7.8624 

6.980 

2.28 

2  13    2.4 

338 

5  51  44.66 

51  42L08 

23  38  21.0 

38  20.5 

7.8658 

7.003 

225 

3  12  58.2 

339 

5  51  34.04 

51  31.44 

23  38  19.7 

38  19.1 

7.8690 

7.027 

2.23 

4  12  54.1 

340 

5  51  23.36 

51  20.75 

23  38  185 

38  17.6 

7.8719 

7.049 

-5.20 

5  12  50.0 

341 

5  51  12.60 

51    9.98 

23  38  16.7 

38  16.1 

7.8746 

7.067 

6  12  45.9 

342 

5  51    1.78 

50  59.15 

23  38  16.1 

38  14.4 

7.8771 

7.083 

7  12  41.8 

343 

5  50  50.90 

50  4857 

23  38  13.4 

38  12.7 

7.8794 

7.097 

8  12  37.6 

344 

5  50  30.97 

60  37.33 

23  38  11.7 

38  11.0 

7.8814 

7.110 

9  12  33.5 

345 

5  50  28.98 

50  2634 

23  38  10.0 

38    9.3 

7.8833 

7.122 

10  12  29.4 

346 

5  50  17.95 

50  15.30 

23  38    85 

38    7.4 

7.8850 

7.133 

11  12  25.3 

347 

5  50    6.88 

60    452 

23  38    65 

38    6J6 

7.8865 

7.144 

12  12  21.2 

348 

6  49  55.77 

49  63a0 

23  38    4.3 

38    3.5 

7.8878 

7.155 

13  12  17.0 

349 

5  49  44.62 

49  41.96 

23  38    25 

38    1.4 

7.8888 

7.165 

14  12  12.9 

350 

5  49  3346 

49  30.79 

23  38    0.1 

38  59.3 

7^897 

7.176 

15  12    8.8 

351 

5  49  22.28 

49  19j60 

33  37  57.8 

38  57i) 

7.8904 

7.188 

16  12    4.7 

352 

5  49  11.09 

49    8.41 

23  37  55.6 

38  54.7 

7.8909 

7.199 

17  12    0.6 

353 

5  48  59.89 

48  5750 

23  37  535 

38  52.4 

7.8911 

7511 

18  11  56.5 

354 

5  48  48.67 

48  45.98 

93  37  50.9 

38  50.0 

7.8910 

7522 

19  11  52.4 

355 

5  48  37.45 

48  34.75 

23  37  48.4 

38  47.5 

7.890a 

7.233 

20  11  48.3 

356 

&48  26J34 

48  23.54 

23  37  45.9 

38  44.9 

7.8905 

7.243 

21  11  44i} 

357 

5  48  15.04 

48  12.33 

33  37  43.3 

38  42.3 

7.8901 

7552 

22  11  40.1 

358 

5  48    3.84 

48    1J3 

23  37  40.7 

38  39.7 

7.8895 

7560 

23  11  35.9 

359 

5  47  52.68 

47  49.97 

23  37  38.1 

38  37.0 

7.8888 

7568 

24  11  31.8 

360 

5  47  41.56 

47  38.85 

23  37  355 

38  345 

7.8878 

7574 

f&  11  27.7 

361 

5  47  30.47 

47  27.76 

23  37  32.4 

38  31.4 

7.8865 

7578 

26  11  23.6 

362 

5  47  19.41 

47  16.71 

93  37  39iS 

38  38.5 

7.8850 

7579 

27  11  19.5 

363 

5  47    8.39 

47    5.69 

33  37  36.8 

38  36.0 

7.8833 

7580 

28  11  15.4 

364 

5  46  57.40 

46  54.70 

23  37  24.0 

38  235 

7.8814 

7581 

29  11  11.3 

365 

5  46  46.47 

46  43.77 

23  37  21.3 

38  20.5 

7.8793 

7581 

30  11    75 

366 

5  46  35,58 

46  32.88 

23  37  18.6 

38  17.8 

7.8770 

7.281 

31  11    3.1 

367 

5  46  24.76 

46  22.07 

23  37  15.9 

38  15.1 

7.8745 

7.282 

32  10  59.0 

368 

5  46  14.00 

46  11.31 

+23  37  13.4 

38  12.6 

-7.8718 

-7.2SJ 
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Apparent 
Right  AMwnekm. 

Appaient  Declination. 

LogCoeflkientoff 

LogCoeflleSent    1 

Mean  Solar  Time 
of 

Side- 
real 

1 

Meridian  Tnuuit. 

Date. 

At 

SIderaaOfa. 

At 
Txandt. 

At 
Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Deo. 

InR.A. 

I.  Dee.  I 

1               d 
Jan.  0 

h    m 
5  35.4 

d 
0 

h     m     s 
0  14  46.36 

m     s 
14  46.38 

+  §    d  54''0 

O'  rj.2 

+7.1665 

+8,051 

+2.46 

+3.30  1 

1 

5  31.5 

1 

0  14  48.52 

14  48.54 

0     1  10.8 

1  11.0 

7.1880 

8.C73 

2.46 

3.30 

2 

5  27.6 

2 

0  14  50.80 

14  50.82 

0    1  28.2 

1  28.4 

7.21C8 

8.C03 

2.46 

3.30 

3 

5  23.7 

3 

0  14  53.20 

14  53.22 

0    1  46.4 

1  46.6 

7«325 

8.113 

2.46 

3.29 

4 

5  19.8 

4 

0  14  55.73 

14  55.76 

0    2    5.4 

2    5.6 

7.2503 

8.131 

2.46 

3.29 

5 

5  15.9 

5 

0  14  58.36 

14  58.39 

0    2  25.3 

2  25.5 

7.2711 

8.149 

2.46 

3.29  ' 

6 

5  12.0 

6 

0  15    1.11 

15    1.14 

0    2  46.0 

2  46.2 

7.2903 

8.165 

2.46 

358  I 

7 

5    8.1 

7 

0  15    3.98 

15    4.01 

0    3    7.4 

3    7.6 

7.3086 

8.181 

2.46 

353  ! 

8 

5    4.2 

8 

d  15    6.97 

15    7.00 

0    3  20.6 

3  29.8 

7.3260 

8.1C6 

2.46 

3.27 

9 

5    0.4 

9 

0  15  10.09 

15  10.12 

0    3  52.6 

3  528 

7.3428 

8.211 

2.46 

357 

10 

4  56.5 

10 

0  15  13.32 

15  13.35 

0    4  16.3 

4  16.6 

7.3588 

8i225 

2.46 

356  i 

n 

4  52.6 

11 

0  15  16.67 

15  16.70 

0    4  40.8 

4  41.1 

7.3741 

8538 

2.45 

356  . 

12 

4  48.7 

12 

0  15  20.14 

15  20.17 

0    5    6.1 

5    6.4 

7.3888 

8J251 

2.45 

3.^ 

13 

4  44.9 

13 

0  15  23.73 

15  23.77 
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131 

0  29  22.82 

29  22.95 

1  36  33.1 

36  33.9 

^.6608 

8.444 

256,    3.10  1 

10  21  11.0 

132 

0  29  29.38 

29  29.51 

1  37  12.9 

37  13.7 

7.6558 

8.438 

257 

3.11  , 

11  21     7.2 

133 

0  29  35.86 

29  35.99 

1  37  52.1 

37  52.9 

7.6507 

8.432 

257 

3.11  t 

12  21     3.4 

134 

0  29  42.26 

29  42.38 

1  38  30.8 

38  31.6 

7.6455 

8.426 

228 

3.12 

13  20  59.6 

135 

0  29  48.59 

29  48.71 

1  39    9.0 

39    9.8 

7.6401 

8.420 

2.29 

3.13  ! 

14  20  55.8 

136 

0  29  54.84 

29  54.96 

1  39  46.6 

39  47.4 

7.6347 

8.414 

2.30 

3.13 

15  20  52.0 

137 

0  30    1.01 

30    1.13 

1  40  23.6 

40  24.4 

7.G292 

8.407 

2.30 

3.14 

16  20  48.1 

138 

0  30    7.10 

30    732 

1  41    0.1 

41    0.9 

7.6234 

8.400 

2.31 

3.14 

47  20  44.3 

139 

0  30  13.10 

30  13i» 

1  41  36.0 

41  36.8 

7.6173 

8.393 

2.32 

3.15 

18  20  40.5 

140 

0  30  19.02 

30  19.14 

1  42  11.3 

42  12.1 

7.6110 

8.386 

2.33 

3.15 

19  20  36.7 

141 

0  30  24.85 

30  24.97 

1  42  45.9 

42  46.7 

7.6041 

8.379 

233 

3.16 

90  20  32.8 

142 

0  30  30.60 

30  30.71 

1  43  20.0 

43  20.7 

7.5973 

8.371 

2.34 

3.16 

21  20  29.0 

143 

0  30  36.26 

30  36.37 

1  43  53.5 

43  54.2 

7.5906 

8.363 

2.34 

3.17  1 

22  20  25.1 

144 

0  30  41.82 

30  41.93 

1  44  26.4 

44  27.1 

7.5834 

8.355 

2.35 

3.17  1 

23  20  21.3 

145 

0  30  47.28 

30  47.39 

1  44  58.7 

44  59.4 

7.5761 

8.346 

2.35 

3.18  ; 

24  20  17.4 

146 

0  30  52.66 

30  52.77 

1  45  30.3 

45  31.0 

7.5688 

8.338 

2.36 

3.18 

25  20  13.6 

147 

0  30  57.94 

30  58.05 

1  46    1.3 

46    2.0 

7.5611 

8.329 

2.36 

3.19 

26  20    9.7 

148 

0  31    3.13 

31    3.24 

1  46  31.6 

46  32.3 

7.5529 

8.320 

2.37 

3.19 

27  20    5.9 

149 

0  31    8.22 

31    8.33 

1  47    1.3 

47    2.0 

7.5445 

8.310 

2.37 

350 

28  20    2.0 

150 

0  31  13.22 

31  13.32 

1  47  30.4 

47  31.0 

7.5362 

8.300 

2.38 

350  i 

29  19  58i2 

151 

0  31  18.12 

31  18.22 

1  47  58.8 

47  59.4 

7.5273 

8J290 

2.38 

351 

30  19  54.3 

152 

0  31  22.91 

31  23.01 

1  48  26.5 

48  27.1 

7.5181 

8.279 

2.39 

351 : 

31  19  50.5 

153 

0  31  27.60 

31  27.70 

1  48  53.5 

48  54.1 

7.5084 

8568 

2.39 

3.22 

Jane  1  19  46.6 

154 

0  31  32.20 

31  32.30 

1  49  19.8 

49  20.4 

7.4986 

8557 

240 

322 

2  19  42.8 

155 

0  31  3&69 

31  36.79 

1  49  45.4 

49  46.0 

7.4886 

8545 

2.40 

353 

3  19  38.9 

156 

0  31  41.08 

31  41.17 

1  50  10.4 

50  11.0 

7.4784 

8.233 

2.41 

353 

4  19  35.1 

157 

0  31  45.35 

31  45.44 

1  50  34.7 

50  35.3 

7.4680 

8520 

2.41 

353 

5  19  31.2 

158 

0  31  49.53 

31  49.62 

1  50  58.3 

50  58.8 

7.4570 

8507 

2.41 

353: 

6  19  27.4 

159 

0  31  53.60 

31  53.69 

1  51  21.1 

51  21.6 

7.4457 

8.194 

2.42 

354 

7  19  23.5 

160 

0  31  57.56 

31  57.64 

1  51  43.2 

51  43.7 

7.4341 

8.180 

2.42 

354 

8  19  19.6 

161 

0  32    1.42 

82    150 

1  52    4.7 

52    5.2 

7.4217 

8.166 

2.42     354  1 

9  19  15.7 

162 

0  32    5.17 

32    5.25 

1  52  25.4 

52  25.9 

7.4092 

8.151 

2.42 

354 

10  19  11.9 

163 

0  32    8.81 

32    8.89 

1  5a  45.4 

52  45.8 

7.3964 

8.135 

243 

355 

11  19    8.0 

164 

0  32  12.34 

32  12.41 

163    4.7 

53    5.1 

7.3831 

8.118 

2.43 

355  ' 

12  19    4.1 

165 

0  32  15.76 

32  15.&3 

1  53  23.2 

53  23.6 

7.3690 

8.101 

2.43 

355 

13  19    0.2 

166 

0  32  19.07 

32  19.14 

1  53  41.0 

53  41.4 

7.3541 

8.083 

243 

355 

14  18  56.4 

167 

0  32  22.27 

32  22.34 

1  53  58.1 

53  58.5 

7.3389 

8.064 

2.44 

356 

15  18  52.5 

168 

0  32  25.36 

32  25.42 

1  54  14.4 

54  14.7 

7.3227 

8.044 

2.44 

356 

16  18  48.6 

169 

0  32  28.33 

32  28.39 

1  54  29.9 

54  30.2 

7.3060 

8.023 

2.44 

356 

17  18  44.7 

170 

0  32  31.19 

82  31.25 

1  54  44.7 

54  45.0 

7.2883 

8.001 

2.44 

356 

18  18  40.8 

171 

0  32  33.94 

32  34.00 

1  54  58.8 

54  59.1 

7.2702 

7.978 

2.45 

326 

19  18  36.9 

172 

0-32  36.57 

32  36.62 

1  55  12.1 

55  12.4 

7.2511 

7.964 

2.45 

356 

20  18  33.0 

173 

0  32  39.09 

32  39.14 

1  55  24.6 

55  24.8 

7.2313 

7.928 

2.45 

356 

21  18  29  1 

174 

0  32  41.49 

32  41.54 

1  55  36.4 

55  36.6 

7.2104 

7.900 

2.45 

356 

22  18  25.2 

175 

0  32  43.78 

32  43.83 

1  55  47.5 

55  47.7 

7.1885 

7.870 

2.46 

3i26 

23  18  21.3 

176 

0  32  45.95 

32  45.99 

1  55  57.8 

55  58.0 

7.1654 

7.838 

2.46 

357, 

24  18  17.4 

177 

0  32  48.00 

32  48.04 

1  56    7.3 

56    7.5 

7.1405 

7.803 

2.46 

357  1 

25  18  13.5 

178 

0  32  49.93 

32  49.97 

1  56  16.1 

56  16.3 

7.1141 

7.766 

2.46 

357 

26  18    9.6 

179 

0  32  51.75 

32  5179 

1  56  24.1 

56  24.3 

7.0859 

7.724 

2.46 

357 

27  18    5.7 

180 

0  32  53.44 

32  53.47 

1  56  31.3 

56  31.4 

7.0558 

7.677 

2.46 

357  1 

28  18    1.8 

181 

0  32  55.01 

32  55.04 

1  56  37.8 

56  37.9 

7.0235 

7.625 

2.46 

357 

29  17  57.9 

182 

0  32  56.47 

32  56.50 

1  56  43.5 

56  43.6 

6.9886 

7.566 

2.46 

357 

30  17  54.0 

183 

0  32  57.81    32  57.84 

1  56  48.4 

56  48.5 

6.9497 

7.497 

2.46 

357 

31  17  50.1 

184 

0  32  59.031    32  59.05 

+  1  56  52.5 

56  52.5 

+6.0071 

+7.416 

-2.46 

-357 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        j 

Apparent 
.     Right  Ascendon. 

Log  Coefficient  of  r 
in  Sidereal  Minate«. 

Log  Coeffleient  \ 
ofrJ.          ll 

HeuSoltfTlme 
of 

Slde- 

1 

Date. 

At 
Sidereal  Oh. 

At 
TMadt. 

At 

BIdeteel  Oh. 

At 

TlMUlt. 

InR.A. 

In  Dee. 

In  B.A. 

In  Deo.  1 

1 

'              d     h    m 
July  1  17  50.1 

d 
184 

h     m     ■ 
0  32  59.03 

m     s 
32  59.05 

+  f  5d5SL5 

5^  52!5 

+6.9071 

+7  416 

-2.46 

-3  27 

2  17  46.2 

185 

0  33    0.13 

33    0.15 

1  56  55.9 

56  55.9 

6.8597 

7.315 

2.46 

3.27 

3  17  42.2 

186 

0  33    1.11 

33    1.13 

1  56  58.5 

56  58.5 

6.8;:66 

7.184 

2.46 

3.27 

4  17  ^.3 

137 

0  33    1.97 

33    1.9J) 

1  67    0.3 

57    0.3 

6.7461 

6.1)1\5 

2.46 

3.27 

5  17  34.4 

188 

0  33    2.71 

33    2.72 

1  57    1.3 

57    1.3 

6.6758 

+6.6r>5 

2.46 

3.27 

6  17  30.5 

189 

0  33    3.33 

33    3.34 

1  57    1.7 

57    1.7 

6.5898 

-5.842 

2.46 

3.27 

7  17  26.5 

190 

0  33    3.83 

33    3.84 

1  57    1.3 

57    1.3 

6.4851 

6.784 

2.46 

3i27  1 

8  17  22.6 

191 

0  33    4i21 

33    4.22 

1  57    0.1 

57    0.1 

6.3468 

7.059 

246 

3.27  i 

9  17  18.7 

192 

0  33    4.47 

33    4.47 

1  56  58.1 

66  58.1 

6.1427 

7.222 

2.46 

3ii7 ; 

10  17  14.8 

193 

0  33    4.60 

33    4.60 

1  56  55.3 

56  55.2 

+5.7447 

7.340 

2.46 

3.27  , 

11  17  10.8 

194 

0  33    4.62 

33    4.62 

1  56  51.8 

56  51.7 

-5.4437 

7.435 

2.46 

3.27 

12  17    6.9 

195 

0  33    4.52 

33    4.52 

1  56  47.5 

56  47.4 

6.0458 

7.511 

2.46 

3.S7  , 

13  17    3.0 

196 

0  33    4.30 

33    4.29 

1  56  42.5 

56  42.4 

6i»49 

7.576 

2.46 

3.26 

14  16  59.1 

197 

0  33    3.96 

33    3.95 

1  56  36.7 

56  36.6 

6.4383 

7.632 

2.46 

3.26 

15  16  55.1 

198 

0  33    3.50 

33    3.49 

1  56  30.2 

56  30.0 

6.5514 

7.682 

2.46 

3.26 

16  16  51.2 

199 

0  33    2.93 

33    2.92 

1  56  22.9 

56  22.7 

6.6410 

7.727 

2.45 

3.26 

17  16  47.2 

200 

0  33    2JM 

33    2.22 

1  56  14.9 

56  14.7 

6.7153 

7.76:^ 

2.45 

3.25 

18  16  43.3 

201 

0  33    1.43 

33    1.41 

1  56    6.1 

56    5.9 

6.7787 

7.804 

2.45 

3.25 

19  16  3I).3 

202 

0  33    0.50 

33    0.48 

1  55  56.5 

55  56.3 

6.8440 

7.838 

2.45 

3.25 

20  16  35.4 

203 

0  32  59.46 

32  59.44 

1  55  46.2 

55  46.0 

6.8821 

7.870 

2.45 

3.25 

21  16  31.4 

204 

0  32  58.30 

32  58.27 

1  55  35i2 

55  35.0 

6.9253 

7.899 

2.45 

3.24 

22  16  27.5 

205 

0  32  57.03 

32  57.00 

1  55  23.5 

55  23.2 

6.9647 

7.925 

2.44 

3.24 

23  16  23.5 

206 

0  32  55.64 

32  55.61 

1  65  11.1 

55  10.8 

7.0008 

7.951 

2.44 

3.24 

24  16  19.6 

207 

0  32  54.14 

32  54.11 

1  54  57.9 

54  57.6 

7.0341 

7.974 

2.44 

3.24  i 

25  16  15.6 

208 

0  32  52.52 

32  52.48 

1  54  44.0 

54  43.7 

7.0650 

7.997 

2.44 

3.23 

26  16  11.7 

209 

0  32  50.79 

32  50.75 

4  64  29^ 

54  29.2 

7.0933 

8.018 

2.44 

3.23 

27  16    7.7 

210 

0  32  48.94 

32  48.90 

1  54  14.2 

54  13.9 

7.1198 

8.038 

2.44 

3.23 

28  16    3.7 

211 

0  32  46.98 

32  46.94 

1  53  58.2 

53  57.9 

7.1449 

8.056 

2.43 

3.23 

29  15  59.8 

212 

0  32  44.91 

32  44.86 

1  53  41J> 

53  41.2 

7.1685 

8.075 

2.43 

3.22 

39  15  55.8 

213 

0  32  42.73 

J32  42.68 

1  53  24.2 

53  23.8 

7.1909 

8.091 

2.43 

3.22 

31  15  51.8 

214 

0  32  40.43 

32  40.38 

1  53    6.1 

53    5.7 

7.2118 

8.108 

2.43 

3.22 

Aug.  1  15  47.8 

215 

0  32  38.03 

32  37,98 

1  52  47.3 

52  46.9 

7.2317 

8.123 

2  42 

351 

2  15  43.8 

216 

0  32  35.52 

32  35.46 

1  52  27.9 

52  27.5 

7.2507 

8.138 

2.42 

3.21 

3  15  39.8 

217 

0  32  32.90 

32  32.84 

1  52    7.9 

52    7.5 

7.2686 

8.152 

2.41 

3.20 

4  15  35.8 

218 

0  32  30.17 

32  30.11 

1  51  47.1 

51  46.7 

7i2857 

8.166 

2.41 

3.20 

5  15  31.8 

219 

0  32  27.34 

32  27iW 

1  51  25.7 

51  25.3 

7^18 

8.179 

2.40 

3.19 

6  15  27.9 

220 

0  32  24.40 

32  24.33 

1  51    3.7 

51    3.3 

7.3170 

8.191 

240 

3.19 

7  15  23.9 

221 

0  32  21.36 

32  21.29 

1  50  41.0 

50  40.5 

7.3316 

8.203 

2.39 

3.18 

8  15  19.9 

222 

0  32  18J2I 

32  1814 

1  50  17.7 

50  17.2 

7.3465 

8J214 

2.39 

3.18 

9  15  15.9 

223 

0  32  14.97 

32  14.90 

1  49  53.8 

49  53.3 

7.3588 

8.225 

2.38 

3.17 

10  15  11.9 

224 

0  32  11.63 

32  11.55 

1  49  29.3 

49  28.8 

7.3715 

8.236 

238 

3.16 

11  15    7.9 

225 

0  32    8.20 

32    8.12 

1  49    4.2 

49    3.7 

7.3839 

8.246 

2..37 

3.15 

12  15    4.0 

226 

0  32    4.66 

32    4.58 

1  48  38.5 

48  38.0 

7.3955 

8.256 

236 

3.15 

13  15    0.0 

227 

0  32    1.03 

32   o.a5 

1  48  12.2 

48  11.7 

7.4067 

8.265 

2.36 

3.14 

14  14  56.0 

.228 

0  31  57.31 

31  57.23 

1  47  45.4 

47  44.9 

7.4171 

8.274 

2.35 

3.13 

15  14  52.0 

229 

0  31  53.50 

31  53.42 

I  47  18.1 

47  17.5 

7.4279 

8.283 

2.34 

3.12 

16  14  48.0 

230 

0  31  49.58 

31  49.49 

1  46  50.3 

46  40.7 

7.4379 

8.291 

2.33 

3.12 

17  14  44.0 

231 

0  31  45.58 

31  45.49 

1  46  21.9 

46  21.3 

7.4475 

a299 

2.33 

3.11 

18  14  40.a 

232 

0  31  41.50 

31  41.41 

1  45  52.9 

45  52.3 

7.4569 

8.307 

2.32 

310 

19  14  36.0 

233 

0  31  37.34 

31  37i25 

1  45  23.4 

45  22.8 

7.4660 

8.315 

2.31 

3.09 

SO  14  32.0 

234 

0  31  33.08 

31  32.99 

144  53.4 

44  52.8 

7.4747 

a322 

2.30 

3.09 

21  14  28.0 

235 

0  31  28.74 

31  28.65 

1  44  22.9 

44  22.3 

7.4829 

8.329 

2.30 

3.08 

22  14  24.0 

236 

0  31  24.32 

31  24.23 

1  43  51.9 

43  51.2 

7.4910 

8,336 

2.29 

3.07 

23  14  20.0 

237 

0  31  19.82 

31  19.73 

1  43  20.4 

43  19.7 

7.4989 

8.343 

2.28 

3.(6 

24  14  16.0 

238 

0  31  15.24 

31  15.14 

1  42  48.4 

42  47.7 

7.5066 

8-349 

2.27 

3.C5 

25  14  12.0 

239 

0  31  10.58 

31  10^8 

1  42  16.0 

42  15.3 

7.5138 

8.355 

2.27 

3.04 

26  14    8.0 

240 

0  31    5.84 

31    5.74 

1  41  43.2 

41  42.5 

7.5208 

8.361 

2.26 

3.03  1 

27  14    3.9 

241 

0  31     1.02 

31     0.92 

1  41     9.9 

41     9i2 

7.5276 

8.366 

2.25 

3  01 

28  13  59.9 

242 

0  30  56.14 

30  56.04 

1  40  36.2 

40  35.5 

7.5339 

8.371 

2.24 

3.(.0  1 

29  13  55.9 

243 

0  30  51.18 

30  51.08 

1  40    2.1 

40    1.4 

7.5399 

8-376 

223 

2.1)9 

30  13  51.9 

244 

0  30  46.15 

30  46.05 

1  39  27.6 

39  26.9 

7.5458 

8.381 

*  2.22 

2!  8 

31  13  47.9 

245 

0  30  41.05 

30  40.95 

+  1  38  52.7 

38  52.0 

-7.5514 

-8.3861 

-2.20 

-2.!  6 

376 
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FOB  WASfflNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

Apparent 
Right  Afloension. 

Apparent  Declination. 

LogCoefBeientoft 
in  Sidereal  Minatea. 

LogCoeflUtet  I 

Mean  Solar  Time 
of 

Side- 
real 

'1 

Meridian  Traiuit 

Date. 

At 
Sidereal  Oh. 

At 
Traoait. 

At 
SUteealOh. 

At 

Transit. 

InlLA. 

In  Deo. 

InBJL. 

In  Dee.  { 

d     h    m 
Sept.  1  13  43.9 

d 
246 

h    m     s 
0  30  35.87 

30'35'76 

+  13^  17^15 

3^  id:7 

-7.5569 

-8.391 

-2.18 

-295 

2  13  39.9 

247 

0  30  30.65 

30  30.54 

1  37  41.9 

37  41.1 

7.5622 

8.395 

2.17 

2.93  , 

3  13  35.8 

248 

0  30  25.37 

30  25J96 

1  37  ao 

37    5.2 

7.5672 

8.399 

2.16 

2.91 

4  13  31.8 

249 

0  30  20.04 

30  19.93 

1  36  29.7 

36  28.9 

7.5720 

8.403 

2.14 

289 

5  13  27.8 

250 

0  30  14.64 

30  14.53 

1  35  53,1 

35  52.3 

7.5764 

8.407 

2.13 

2.87 

6  13  23.8 

251 

0  30    9.18 

30    9.07 

1  35  16.2 

35  15.4 

7.5806 

8.411 

2.11 

2.85 

7  13  19.8 

252 

0  30    3.67 

30    3.56 

1  34  39.0 

34  38.2 

7.5846 

8.414 

2.09 

2.83 

8  13  15.7 

253 

0  29  58.11 

29  58.00 

1  34    1.6 

34    0.8 

7.5885 

8.417 

2.07 

2.81 

9  13  11.7 

254 

0  29  52.50 

29  52.38 

1  33  23.9 

33  23.1 

7.5922 

8.420 

2.05 

2.79  ; 

10  13    7.7 

255 

0  29  46.84 

29  46.72 

1  32  45.9 

32  45.1 

7.5957 

8.423 

2.03 

2.77  j 

11  13    3.6 

256 

0  29  41.14 

29  41.02 

1  32    7.7 

32    6.9 

7.5990 

8.425 

2.01 

2.75 

12  12  59.6 

257 

0  29  3541 

29  35.29 

1  31  29.3 

31  28.5 

7.6022 

8.427 

1.99 

2.72 

13  12  55.5 

258 

0  29  29.63 

29  29.51 

1  30  50.7 

30  49.9 

7.6051 

8.429 

1.97  -2.67  l| 

14  12  51.5 

^9 

0  29  23.81 

29  23.69 

1  30  11.9 

30  11.1 

7.6078 

8.431 

1.94 

15  12  47.5 

260 

0  29  17.96 

29  17.84 

1  29  33.0 

29  32i2 

7.6103 

8.433 

1.91 

16  12  43.4 

261 

0  29  18.07 

29  11.95 

1  28  53.9 

28  53.1 

7.6127 

8.435 

1.88 

17  12  39.4 

262 

0  29    6.15 

29    6.03 

1  28  14.6 

28  13.8 

7.6148 

8.437 

1.85 

18  12  35.4 

263 

0  29    0.20 

29    0.08 

1  27  35i2 

27  34.4 

7.6167 

8.438 

1.82 

19  12  31.4 

264 

0  28  54.23 

28  54.11 

1  26  55.7 

26  54.9 

7.6185 

8.439 

1.78 

20  12  27.3 

265 

0  28  48.24 

28  48.12 

1  26  16.0 

26  15.2 

7.6202 

8.440 

-1.73 

21  12  23.3 

266 

0  28  42.22 

28  42.10 

1  25  36.3 

25  35.5 

7.6218 

8.441 

22  12  19.3 

267 

0  28  36.18 

28  36.06 

1  24  56.5 

24  55.7 

7.6233 

8.441 

23  12  15.3 

268 

0  28  30.13 

28  30.01 

1  24  16.7 

24  15.9 

7.6246 

8.442 

24  12  11.2 

269 

0  28  24.06 

28  23.94 

1  23  36.8 

23  36.0 

7.6256 

8.442 

25  12    7.2 

270 

0  28  17.97 

28  17.85 

1  22  56.9 

22  56.1 

7.GSei 

8.442 

26  12    3.2 

271 

0  28  11.87 

28  11.75 

1  22  17.0 

22  16.2 

7.6270 

8.443 

27  11  59.2 

272 

0  28    5.77 

28    5.65 

1  21  37.1 

21  36.3 

7.6275 

8.443 

28  11  55.1 

273 

0  27  59.66 

27  59.54 

1  20  572 

20  56.4 

7.6279 

8.443 

29  11  51.1 

274 

0  27  53.54 

27  53.42 

1  20  17.4 

20  16.6 

7.6281 

8.442 

30  11  47.1 

275 

0  27  47.42 

27  47.30 

1  19  37.6 

19  36.8 

7.6281 

8.441 

Oct   1  11  43.1 

276 

0  27  41.31 

27  41.19 

1  18  57.9 

18  57.1 

7.6279 

8.440 

2  11  39.0 

277 

0  27  35J20 

27  35.08 

1  18  18iJ 

18  17.4 

7.6277 

8.439 

3  11  35.0 

278 

0  27  29.09 

27  28.97 

1  17  38.6 

17  37.9 

7.6273 

8.438 

4  11  31.0 

279 

0  27  22.99 

27  22.87 

1  16  595 

16  58.5 

7.6267 

8.437 

5  11  26.9 

280 

0  27  16.91 

27  16.79 

1  16  19.9 

16  19.2 

7.6259 

8.435 

6  11  22.9 

281 

0  27  10.83 

27  10.71 

1  15  40.7 

15  40.0 

7.6248 

8.433 

7  11  18.8 

282 

0  27    4.77 

27    4.65 

1  15    1.7 

15    1.0 

7.6235 

8.431 

8  11  14.8 

283 

0  26  58.73 

26  58.61 

1  14  22.9 

14  22i2 

7.6221 

8.429 

9  11  10.8 

284 

e  26  52.71 

26  52.69 

1  13  44.3 

13  43.6 

7.6204 

8.427 

+1.74 

+2.69 

10  11    6.7 

285 

0  26  46.71 

26  46.59 

1  13    5.9 

13    5.2 

7.6186 

8.424 

1.80 

2.74  1 

11  11    2.7 

286 

0  26  40.74 

26  40.63 

1  12  27.8 

12  27.1 

7.6165 

8.422 

1.84 

2.77, 

12  10  58.7 

287 

0  26  34.80 

26  34.69 

1  11  49.9 

11  49.2 

7.6142 

8.419 

1.88 

2.79 

13  10  54.6 

288 

0  26  28.89 

26  28.78 

1  11  12.3 

11  11.6 

7.6118 

6.416 

1.91 

2.81 

14  10  50.6 

289 

0  26  23.01 

26  22.90 

1  10  34.9 

10  34.2 

7.6092 

8.413 

1.94 

2.83 

15  10  46.5 

290 

0  26  17.17 

26  17.06 

1    9  57.8 

9  57.1 

7.6066 

8.410 

1.97 

2.85  , 

16  10  42.5 

291 

0  26  11.37 

26  11.26 

1    9  21.0 

9  20.3 

7.6038 

8.406 

1.99 

2.87 

17  10  38.5 

292 

0  26    5.61 

26    5.50 

1    8  44.5 

8  43.8 

7.6008 

8.4C2 

2.02 

289 

18  10  34.4 

293 

0  25  59.89 

25  59.79 

1    8    8.4 

8    7.7 

7.5975 

8.398 

2.04 

2.91 

19  10  30.4 

294 

0  25  54.21 

25  54.11 

1    7  32.6 

7  32.0 

7.5940 

8.394 

2.06 

2.93  ' 

20  10  26.4 

295 

0  25  48.58 

25  48.48 

1    6  57.1 

6  56.5 

7.5902 

8.389 

208 

2.95  1 

21  10  22.4 

296 

0  25  43.00 

tt5  42.90 

1    6  22.0 

6  21.4 

7.5862 

8.384 

2.10 

2.97 

22  10  18.3 

297 

0  25  37.48 

25  37.38 

1    5  47.3 

5  46.7 

7.5820 

8.379 

2.11 

2.98  1 

23  10  14.3 

298 

0  25  32.01 

25  31.91 

1    5  13.0 

5  12.4 

7.5776 

8.374 

2.13 

3.00 

24  10  10.3 

299 

0  25  26.59 

25  26.49 

1    4  39.1 

4  38.5 

7.5730 

8.369 

2.16 

3.01 

25  10    6.3 

300 

0  25  21J23 

25  21.13 

1    4    5.6 

4    5.0 

7.5682 

8.364 

2.17 

3.03 

26  10    2.2 

301 

0  25  15.93 

25  15.84 

1    3  32.6 

3  32.0 

7.6632 

8.358 

2.18 

3.04 

27    9  58.2 

302 

0  25  10.69 

25  10.60 

1    3    0.0 

2  59.5 

7.5581 

.8.352 

2.20 

3.C6  1 

28    9  54.2 

303 

0  25    5.51 

25    5.42 

1    2  27.9 

2  27.4 

7.5528 

8.346 

221 

3.(7  ' 

29    9  50.2 

304 

0  25    0.40 

25    0.31 

1    1  56.3 

1  55.8 

7.5472 

8.339 

2i22 

3.C8 

30    9  46.2 

305 

0  24  55.37 

24  55J88 

1    1  25.1 

1  24.6 

7.5412 

8.332 

223 

3.09 

31    9  42.2 

306 

0  24  50.40 

24  50.31 

1    0  54.4 

0  53.9 

7.5349 

8.^24 

2iS 

3.10 

32    9  38.2 

307 

0  24  45.50 

_24J5^2 

+  1     0  24.3 

0  23.8 

-7.5284 

-6.316 

+2ia6  +3.11    1 

J 


r 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

Mflaa  Solar  Hum 
of 

1 
Side- 

Appaxent 
Bight  AMwnalon. 

Apparant  DecUnation. 

LogCoeaotontofr 
InSidenalMinatM. 

LogCoaffioieDt 
of««. 

IfMtidiuiTnaBiL 

Data. 

At 

SldenalOh. 

At 

TXaodt. 

At 
SidenalOh. 

At 
TxaoBlU 

InlUA. 

In  Deo. 

InR.A. 

In  Dae. 

d 
Not.  1 

h     m 
9  38.2 

d 

307 

h     m     • 
0  24  45.50 

m     s 
24  45.42 

+  f    rf  2413 

0  2d!8 

-7.5284 

-8.316 

+2.26 

+311 

2 

9  34.1 

308 

0  24  40.63 

24  40.60 

0  59  54.8 

59  54.3 

7.5216 

8.3C8 

257 

3.12 

3 

9  30.1 

309 

0  24  35.93 

24  35.85 

0  59  25.8 

59  25.3 

7.5145 

8.2C9 

2.28 

3.13 

4 

9  26.1 

310 

0  24  31.26 

24  31.18 

0  58  57.4 

58  57.0 

•7.5C72 

8.291 

2.29 

3.14  , 

5 

9  22.1 

311 

0  24  26.67 

24  26.60 

0  58  29.5 

58  29.1 

7.4998 

8.282 

2.30 

3.15 

6 

9  18.1 

312 

0  24  22.16 

24  22.09 

0  58    2.2 

58    1.8 

7.4919 

8.273 

'     2.31 

3.16 

7 

9  14.1 

313 

0  24  17.74 

24  17.67 

0  57  35.5 

57  35.1 

7.4836 

8563 

2.32 

3.16 

8 

9  10.1 

314 

0  24  13.40 

24  13.33 

0  57    9.4 

57    9.0 

7.4748 

8.253 

2.33 

3.17 

9 

9    6.1 

315 

0  24    9.15 

24    9.08 

0  56  43.9 

56  43.5 

7.4658 

8.243 

2.34 

3.18 

10 

9    2.1 

316 

0  24    4.99 

^    4.92 

0  56  19.0 

56  18.6 

7.4565 

8.233 

2.35 

,3.19 

11 

8  58.1 

317 

0  24    0.92 

'24    0.86 

0  55  54.7 

55  54.3 

7.4467 

8.222 

2.35 

3.19 

12 

8  54.1 

318 

0  23  56.94 

23  56.88 

0  55  31.0 

55  30.7 

7.4363 

8.210 

2.36 

3.20 

13 

8  50.1 

319 

0  23  53.C5 

23  52.99 

0  55    8.0 

55    7.7 

7.4257 

8.197 
8.184 

2.37 

351 

14 

8  46.2 

320 

0  23  49.26 

23  49.20 

0  54  45.7 

54  45.4 

7.4149 

2.38 

3.22  , 

15 

8  42.2 

321 

0  23  45.56 

23  45.50 

0  54  24.0 

54  23.7 

7.4034 

8.170 

238 

3.22  1 

16 

8  38.2 

322 

0  23  41.97 

23  41.91 

0  54    3.0 

54    2.7 

7.3912 

8.156 

2.39 

353  i 

17 

8  34.2 

323 

0  23  38.47 

23  38.42 

0  53  42.7 

53  42.4 

7.3789 

8.141 

2.40 

353 

18 

8  305 

324 

0  23  35.08 

23  35.03 

0  53  23.1 

53  22.8 

73658 

8.126 

2.41 

3.24  ; 

19 

8  26.3 

325 

0  23  31.79 

23  31.74 

0  53    4.2 

53    3.9 

7.3519 

8.111 

2.41 

3.24  ! 

20 

8  22.3 

326 

0  23  28.61 

23  28.56 

0  52  46.0 

52  45.8 

7.3375 

8.093 

2.42 

3.25 

21 

8  18.3 

327 

0  23  25.53 

23  25.49 

0  52  28.5 

52  28.3 

7.3224 

aC75 

2.42 

3.25 

22 

8  14.3 

328 

0  23  22.56 

23  22.52 

0  52  11.8 

52  11.6 

7.3067 

8.056 

2.43 

356 

23 

8  10.4 

329 

0  23  19.70 

23  19.66 

0  51  55.8 

51  55.6 

7.2899 

8.C36 

2  43 

3.26 

24 

8    6.4 

330 

0  23  16.95 

23  16.91 

0  51  40.5 

51  40.3 

7.2723 

8.015 

2.44 

3.26 

25 

8    2.4 

331 

0  23  14.31 

23  14J27 

0  51  26.0 

51  25.8 

7.2536 

7.992 

2  44 

357 

26 

7  58.4 

332 

0  23  11.79 

23  11.75 

0  51  12.3 

51  12.1 

7.2344 

7.967 

2.45 

.3.27 

27 

7  54.5 

333 

0  23    9.38 

23    9.34 

0  50  59.4 

50  59.2 

7.2137 

7.041 

2.45 

3.27 

28 

7  50.5 

334 

0  23    7.09 

23    7.05 

0  50  475 

50  47.1 

7.1919 

7.913 

2.45 

3.27 

29 

7  46.5 

335 

0  23    4.91 

23    4.88 

0  50  35.8 

50  35.7 

7.1685 

7.883 

2.46 

3.28 

30 

7  42.5 

336 

0  23    2.85 

23    2.82 

0  50  25.2 

50  25.1 

7.1438 

7.850 

2.46 

358 

Dec  1 

7  38.6 

337 

0  23    0.91 

23    0.88 

0  50  15.5 

50  15.4 

7.1170 

7.815 

2.46 

3.28 

2* 

'7  34.6 

338 

0  22  59.09 

22  59.06 

0  50    6.5 

50    6.4 

7.0884 

7.776 

2.47 

3.28 

3 

7  30.6 

339 

0  22  57.39 

22  57.37 

0  49  58.3 

49  585 

7.C578 

7.734 

2.47 

359 

4 

7  26.7 

340 

0  22  55.81 

22  55.79 

0  49  50.9 

49  50.8 

7.C249 

7.687 

2.47 

359 

5 

7  22.7 

341 

0  22  54.34 

22  54.32 

0  49  44.3 

49  445 

6.9886 

7.632 

2.47 

3.29 

6 

7  18.8 

342 

0  22  53.00 

22  52.98 

0  49  38.5 

49  38.5 

6.9489 

7i572 

2.47 

3.29 

7 

7  14.8 

343 

0  22  51.78 

22  51.77 

0  49  33.5 

49  33.5 

6.9052 

7.500 

2.48 

359 

8 

7  10.9 

344 

0  22  50.69 

22  50.68 

0  49  29.3 

49  29.3 

6.8556 

7.416 

2.48 

3.30 

9 

7    6.9 

345 

0  22  49.72 

22  49.71 

0  49  26.0 

49  26.0 

6.7995 

7..308 

2.48 

3.30 

10 

7  ao 

346 

0  22  48.87 

22  48.86 

0  49  23.5 

49  23.5 

6.7351 

7.169 

2.48 

3.30 

11 

6  59.0 

347 

0  22  48.15 

22  48.14 

0  49  21.8 

49  21.8 

6.6596 

6.956 

2.48 

3.30 

12 

6  55.1 

348 

0  22  A7X& 

22  47.54 

0  49  20.9 

49  20.0 

6.5680 

-6.518 

2.49 

3.30 

13 

6  51.1 

349 

0  52  47.08 

22  47.08 

0  49  20.8 

49  20.8 

6.4491 

+6.386 

2.49 

3.30 

14 

6  47.2 

350 

0  22  46.74 

22  46.74 

0  49  21.6 

49  21.7 

6.2888 

6.912 

2.49 

3.30  1 

15 

6  43J2 

351 

0  22  46.52 

22  46US2 

0  49  235 

49  23.3 

6.0249 

7.143 

2.49 

3.30  1 

16 

6  39.3 

352 

0  22  46.43 

22  46.43 

0  49  25.6 

49  25.7 

-55396 

7593 

2.49 

3.30 

17 

6  35.4 

353 

0  22  46.47 

22  46.47 

0  49  28.7 

49  28.8 

+5.8524 

7.404 

2.49 

3.30  1 

t           18 

6  31.5 

354 

0  22  46.63 

22  46.63 

0  49  32.7 

49  32.8 

6.2034 

7.492 

2.49 

3.30 

19 

6  27.5 

355 

0  22  46.1)2 

22  46.93 

0  49  37.6 

49  37.7 

6.3949 

7.566 

2.49 

3.30  , 

20 

6  23.6 

356 

0  22  47.34 

22  47.35 

0  49  43.3 

49  43.4 

6.5274 

7.629 

2.49 

3.30  ' 

21 

6  10.7 

357 

0  22  47.89 

22  47.90 

0  49  40.8 

49  49.9 

6.6288 

7.684 

'2.49 

3.30  ' 

22 

6  15.8 

358 

0  22  48J56 

22  48.57 

0  49  575 

49  57.4 

6.7109 

7.732 

2  49 

3.no 

23 

6  11.8 

359 

0  22  49.36 

22  49.37 

0  50    5.4 

50    5.6 

6.7799 

7.776 

2.49 

3.30  1 

24 

6    7.9 

360 

0  22  50.29 

22  50.31 

0  50  14.4 

50  14.6 

6.8396 

7.816 

2.49 

3.30  , 

25 

6    4.0 

361 

0  22  51.35 

22  51.37 

0  50  245 

50  24.4 

^.8918 

7.«'>2 

2.49 

3.30  1 

26 

6    0.1 

362 

0  22  52.53 

22  52.55 

0  50  34.9 

50  35.1 

6.9386 

7.886 

2.49 

3.30  I 

fg! 

5  56.2 

363 

0  22  53.84 

22  53.86 

0  50  46.4 

50  46.6 

6.9808 

7.917 

249 

3.30  ' 

26 

5  52.3 

364 

0  22  55.28 

22  55.30 

0  50  58.7 

50  58.9 

7.0192 

7.946 

2.49 

3.30 

29 

5  48.4 

365 

0  22  56.85 

22  56.87 

0  51  11.8 

51  12.0 

7.0538 

7.974 

2.49 

3.30 

30 

5  44.5 

366 

0  22  58.54 

22  58.57 

0  51  25.8 

51  26.1 

7.0866 

7.999 

2.49 

3.30 

31 

5  40.6 

367 

0  23    0.36 

23    0.39 

0  51  40.6 

51  40.9 

7.1170 

8.023 

2.49 

3.30 

32 

5  36.7 

368 

0  23    2^1 

23    2.34 

+  0  51  565 

51  56.5 

+7.1449 

+8.046 

•H5.48 

+3.30 

48 
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HORIZONTAL  PARALLAXES  AND  SEMIDUAIETERS. 

0* 

SIdenal 
Sate. 

HORIZONTAL  PARALLAXES. 

TERTICAL  RWMTDTAMKTgRS.   . 

SID.  TIMB  OF  SEmDIAMBTER 
PASSING  THB  ItBUDiAN.        |l 

S 

9 

i 

5 

9 

i 

5 

9 

i 

a 

1 

7I4O 

idsyr 

in 

2^88 

io!b3 

2*50 

051 

0.69 

o'.16 

6 

8i» 

9.65 

3.77 

3.19 

9.61 

2.22 

0.23 

0.66 

0.16 

11 

9.40 

957 

•    3.81 

3.66 

9J23 

2.24 

056 

0.64 

0.16    ! 

16 

10.95 

8.94 

3.86 

4.26 

8.90 

2.26 

0.30 

0.63 

0.16     : 

21 

12.44 

8.61 

3.91 

4.84 

SJ5S 

2.29 

0.34 

0.61 

0.17 

26 

13.04 

8.32 

3.96 

5.07 

8.29 

2.32 

0.35 

0J>9 

0.17 

31 

12.47 

8.05 

4.01 

4.85 

8.02 

2.36 

0.34 

0.57 

6.17 

36 

11.36 

7.80 

4.07 

4.42 

7.77 

2.39 

0.31 

0.55 

0.17 

41 

10.26 

7.57 

4.14 

3.99 

7.54 

2.43 

0.28 

OM 

0J8 

46 

9.33 

7.35 

4.20 

3.63 

7.33 

2.46 

056 

0.52 

0.18 

51 

8.60 

7.16 

4.26 

3.36 

7.13 

2.50 

0.24 

0.50 

0.18 

56 

8.01 

6.118 

4.33 

3.12 

6.06 

2.54 

0.22 

0.49 

018 

61 

7.55 

6.83 

4.40 

2.94 

6.80 

2.58 

051 

0.47 

0.18 

66 

7.18 

6.65 

4.47 

2.79 

6.64 

2.63 

0.19 

0.46 

019 

71 

6.89 

6.50 

4.54 

2.68 

6.48 

2.68 

0.18 

0.45 

0.19 

76 

6.66 

6.35 

4.62 

2.59 

6.34 

2.72 

.0.18 

0.43 

019 

81 

6.49 

6.24 

4.70 

2.53 

6.23 

2.77 

0.17 

0.42 

050 

86 

6.39 

6.11 

4.77 

2.49 

6.10 

2.82 

0.17 

0.41 

050 

91 

6.37 

6.00 

4.86 

2.48 

6.00 

2.87 

0.17 

0.40 

050 

96 

6.47 

5.90 

•      4.95 

2.52 

5.90 

2.92 

0.17 

0.39 

050 

101 

6.73 

5.80 

6.04 

2.62 

5.77 

2.97 

0.18 

0.38 

050 

106 

7M 

5.71 

6.n 

2.80 

5.68 

3.03 

0.19 

0.38 

051 

111 

7.94 

5.62 

5.23 

3.09 

5.59 

3.08 

052 

0.37 

051 

116 

8.92 

5.55 

5.32 

3.47 

5.53 

3.13 

055 

0.37 

051 

121 

10.17 

5.47 

5.42 

3.96 

5.45 

3.19 

059 

0J6 

052 

126 

11.59 

5.40 

5.52 

4.51 

5.37 

3i25 

0.33 

0.36 

052 

131 

13.10 

5.33 

5.62 

5.10 

5.31 

3.31 

0.37 

0.36 

052 

136 

14.47 

5.26 

5.72 

5.63 

6i25 

3.37 

0.41 

0.36 

052 

141 

15.40 

5.22 

6.83 

5.99 

5.20 

3.44 

0.43 

0.36 

053 

146 

15.59 

6.17 

5.95 

6.07 

5.16 

3.51 

0.43 

0.36 

.053 

151 

15.02 

5.12 

6.06 

5.85 

6.10 

3.57 

0.41 

0.36 

053 

156 

13.91 

5.08 

6.19 

5.42 

5.07 

3.64 

0.38 

0.36 

054 

161 

12.58 

5.05 

6.32 

4.89 

5.03 

3.72 

0.34 

0J36 

055 

166 

1152  . 

5.02 

6.45 

4.37 

5.01 

3.79 

0.30 

0.36  . 

055 

171 

9.97 

4.99 

6.58 

3.89 

4.99 

3.87 

057 

0.36 

056 

176 

8.90 

4,98 

6.72 

3.46 

4.97 

3.96 

054 

0.36 

056 

181 

8.00 

4.96 

6.87 

3.11 

4.95 

4.05 

052 

0.36 

057 

186 

7.30 

4.95 

7.02 

2.84 

4.94 

4.13 

051 

0.36 

058 

191 

6.80 

4.95 

7.17 

2.65 

4.93 

4.22 

0.19 

0.36 

058 

196 

6.51 

4.95 

7.33 

2J>3 

4.93 

4.32 

0.18 

0.36 

059 

;      201 

6.41 

4.95 

7.50 

2.49 

4.94 

4.42 

0.18 

0.36 

0^ 

■      206 

6.44 

4.95 

7.68 

2.51 

4.94 

4.53 

0.18 

0.35 

0.31 

211 

6.59 

4.96 

7.88 

2.57 

4.95 

4.64 

0.18 

0.35 

0.?2 

216 

6.82 

4.97 

8.08 

2.65 

4.95 

4.76 

0.18 

0.35 

0.33 

221 

7.11 

4.98 

8.30 

2.77 

4.97 

4.90 

0.19 

0.35 

0.34 

226 

7.48 

5.01 

8.53 

2.91 

4.99 

5.03 

020 

0.34 

0.35 

231 

7.92 

5.03 

8.77 

3.08 

5.02 

5.17 

051 

0.34 

0.35 

236 

8.46 

5.06 

9.03 

3.29 

5.05 

5.32 

0.22 

0.34 

0.36    < 

241 

9.11 

5.09 

9.31 

3.55 

5.08 

5.48 

0.24 

0.34 

038 

246 

9.90 

5.12 

9.61 

3.85 

6.11 

5.65 

056 

0.34 

0.40 

251 

10.83  • 

5.17 

9.92 

4i22 

5.16 

5.84 

058 

0.34 

0.41 

256 

11.88 

5i22 

10.27 

4,62 

5.20 

6.05 

0.31 

0.35 

0.43 

261 

12.84 

5.27 

10.64 

5.00 

556 

6i28 

0.34 

0,35 

0.45 

266 

13.23 

5.33 

11.03 

5.15 

5.30 

6.52 

0.34 

0.36 

0.47 

271 

12.62 

5^ 

11.44 

4.91 

5.37 

6.75 

0.33 

0.36 

0.48 

276 

11.16 

5.45 

11,88 

4.34 

5.43 

6.99 

059 

0.37 

0.50 

281 

9.56 

5.53 

12.35 

3.72 

5.49 

756 

055 

0.38 

0.52 

2S6 

8.27 

5.59 

12.83 

3.22 

5.58 

7.56 

051 

0.39 

0.54 

291 

7.38 

5.68 

13.33 

2.87 

666 

7.86 

0.19 

0.40 

0-57 

296 

6.79 

5.75 

13.83 

2.64 

6.73 

8.16 

0.18 

0.40 

0.59 
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HOBIZONTAL  PARATJ.AXKS    AND   SKTVirr)T  A  METERS. 

0^ 
Silent 

HOKDBOMTAL  PARALLAXES. 

TlfiBTIGAL  SSBODIAIKETERS. 

PAflSING  THE  MSRIDIAN. 

« 

? 

i 

5 

9. 

$ 

5 

? 

i 

d 
301 

d'40 

5'fe4 

UM 

2L49 

5ffe3 

l\^ 

o'l7 

0.42 

o".61 

306 

6.16 

5.95 

14.84 

2.39 

5.94 

8.74 

0.16 

0.43 

0.63 

311 

6.01 

6.05 

15.26 

2.34 

6.02 

9.00 

0.16 

0.44 

0.65 

316 

5.94 

6.16 

15.63 

2.31 

6.13 

9.21 

0.16  . 

0.45 

0.67 

321 

5.93 

6i37 

15.90 

2.31 

6i26 

9.36 

0.16 

0.46 

0.68 

326 

5.98 

6.39 

16.04 

2.33 

6.38 

9.44 

0.17 

0.47 

0.68 

331 

6.09 

6.53 

16.05 

2.37 

6.52 

9.46 

0.17 

0.48 

0.69 

336 

6i26 

6.68 

15.92 

2.44 

6.65 

9.37 

0.18 

0.49 

0.69 

341 

6.53 

6.83 

15.63 

2.54 

6.80 

9.21 

0.19 

0.50 

0.67 

346 

6.92 

6.99 

15.23 

2.69 

6ilS 

8.98 

0J30 

0.50 

0.65 

351 

7.47 

7.16 

14.73 

2.91 

7.15 

8.68 

0.21 

0.51 

0.63 

356 

8i27 

7.36 

14.13 

3.22 

7.32 

8.34 

OiW 

0.52 

0.61 

1      361 

9.42 

7.55 

13.54 

3.67 

7.52 

7.97 

0iJ6 

0.53 

0.58 

!      366 

10.90 

7.77 

12.89 

ASA 

7.75 

7.61 

0.30 

0.54 

0.56 

'       0^ 
BldmU 
Date. 

:u- 

h 

6 

n 

\ 

^ 

n 

h 

& 

d 
1 

i'AZ 

ol88 

0147 

16'!04 

Im 

^.85 

he 

0*53 

0.12 

11 

1.46 

0.90 

0.47 

16.41 

8.22 

1.84 

1J9 

0.54 

0.12 

21 

1.50 

0.91 

0.47 

16.83 

8.36 

1.83 

1.22 

0.55 

0.12 

31 

1.54 

0.93 

0.46 

17.29 

8.50 

1.82 

155 

0.56 

0.12 

41 

1.59 

0.94 

0.46 

17.80 

8.64 

1.81 

1.29 

0.57 

0.12 

51 

1.63 

0.96 

0.46 

18.35 

8.77 

1.80 

1.33 

0.58 

0.12 

61 

1.69 

0.97 

0.46 

18.93 

8.87 

1.79 

1.38 

0.59 

0.12 

n 

1.74 

0.98 

0.45 

19.51 

8.96 

1.78 

1.42 

0.59 

0.12 

81 

1.79 

0.99 

0.45 

20.09 

9.01 

1.76 

1.46 

0.60 

0.12 

91 

1.84 

0.99 

0.45 

20.65 

9.04 

1.74 

1.50 

0.60 

0.12 

101 

1-88 

0.99 

0.44 

21.14 

9.04 

1.73 

1.53 

060 

0.11 

111    - 

1.92 

0.99 

0.44 

21.52 

9.00 

1.71 

1.56 

0.60 

0.11 

121 

1.95 

0.98 

0.44 

21.80 

8.94 

1.70 

1.58 

0.59 

0.11 

131 

1.96 

0.97 

0.44 

21.95 

8.85 

1.69 

1J)9 

0.59 

0.11 

141 

1.96 

0.96 

0.43 

21.93 

8.74 

1.68 

1.59 

0.58 

0.11 

151 

1.94 

0.95 

0.43 

21.77 

8.61 

1.68 

1.57 

0.57 

0.11 

161 

1.92 

0.93 

0.43 

21.48 

8.47 

1.67 

1.55 

0.56 

0.11 

171 

1.88 

0.92 

0.43 

21.08 

8.33 

1.67 

1.52 

0.55 

0.11 

181 

1.84 

0.90 

0.43 

20.60 

8.19 

1.67 

1.48 

0.54 

0.11 

191 

1.79 

a.89 

0.43 

20.07 

8.05 

1.68 

1.44 

0.53 

0.11 

201 

1.74 

0.87 

0.44 

19.51 

7.92 

1.68 

1.40 

0.53 

0.11 

211 

1.69 

0.86 

0.44 

18.94 

7.80 

1.69 

1.36 

0.52 

0.11 

221 

1.64 

0.&5 

0.44 

18.39 

7.69 

1.70 

1.32 

0.51 

0.12 

'      231 

1.59 

0.83 

0.45 

17.87 

7.59 

1.71 

159 

0.50 

0.12 

:      241 

1J35 

0.82 

0.45 

17.39 

7.50 

1.72 

1.26 

0.50 

0.12 

251 

1.51 

0.82 

0.45 

16.94 

7.43 

1.73 

1.23 

0.49 

0.12 

261 

1.48 

0.81 

0.45 

16.56 

7.38 

1.75 

1.20 

0.49 

0.12 

271 

1.45 

0.81 

0.46 

16.20 

7.34 

1.77 

118 

0.49 

0.12 

281 

1.42 

0.80 

0.46 

15.91 

7.31 

1.78 

1.16 

0.48 

0.12 

291 

1.40 

0.80 

0.46 

15.67 

7.31 

1.80 

1.15 

0.48 

0.12 

301 

1.38 

0.80 

0.46 

15.46 

7.33 

1.81 

1.14 

0.49 

0.12 

311 

1.37 

0.81 

0.47 

15.33 

7.36 

1.83 

1.13 

0.49 

0.12 

321 

1.36 

0.81 

0.47 

15.24 

7.41 

1.84 

1.13 

0.49 

0.12 

331 

1.36 

0.82 

0.47 

15.21 

7.47 

1.85 

1.13 

0.49 

0.12 

341 

1.36 

0.83 

0.47 

15.23 

7.55 

1.85 

1.13 

0.50 

0.12 

351 

1.36 

0.84 

0.48 

15.31 

7.65 

1.86 

1.14 

0.51 

0.12 

361 

1.37 

0.85 

0.48 

15.42 

7.76 

1.86 

1.15 

0.51 

0.12 

371 

1.40 

0.86 

0.48 

15.60 

7.89 

1.86 

1.16 

0.52 

0.12 

■ 

rora.  — Porl 

loriiontalPa 

«=  0".' 

»  (between  1 
29  (before  18d 
»(between2 

8d.  and  ie6d.) 

.,  between  166d.  and  28ad 

maiid814d.) 

Land  after 81 

I4d.) 

1 

(( 

u 

t( 
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Date, 
1864. 

RBCTANQULAR  EQUATORIAL 

POLAR  BCLIPTIC.          1 

1 

X. 

X'. 

Y. 

Y'. 

Z. 

Z*. 

True  LoDgitode. 

Jl' 

Latitade. 

Log.  Bad.! 

Jan.  1.0 

4- .1812315 

1612 

—.8865250 

5259 

—.3846483 

6773 

280  37  185 

£2 

OXX) 

9.9 
926515 

1.5 

.1898225 

7518 

.8850145 

0162 

.3839927 

K)220 

281  7  53.3 

38.3 

+0.05 

926533 

2.0 

.1983989 

3279 

8834351 

4376 

.3833071 

3366 

281  38  28.4 

13.3 

0.11 

926557 

2.5 

.2369692 

8889 

.8817868 

7901 

.3825917 

6215 

282  8  63.6 

48.4 

0.16 

92^586 

3.0 

.2155057 

4341 

.8800696 

0737 

.3818463 

8763 

282  39  38.8 

23.5 

052 

926620 

'     3.5 

4-.2240347 

:9628 

—.8782837 

2886 

—.3810711 

1014 

283  9  74.0 

58.6 

+058 

926659 

4.0 

5325466 

4745 

.8764292 

4349 

.3802662 

2967 

283  40  495 

33.7 

0.34 

926703 

4.5 

.2410406 

:9683 

.8745C63 

5128 

.3794314 

4622 

284  11  24.5 

8.9 

0.40 

926752 

5.0 

5495161 

4436 

.8725150 

5223 

.3785671 

5981 

284  41  59.8 

44.1 

0.46 

926805 

5.5 

.2579724 

8997 

.8704554 

4635 

.3776731 

7044 

285  ^2  355 

19.5 

0.52 

9268B2 

6.0 

+.2664088 

3359 

—.8683277 

3366 

—.3767496 

7811 

285  42  70.5 

54.7 

+0.58 

926G23 

6.5 

.2748246 

7515 

.8661322 

1419 

.3757967 

8285 

286  13  45.8 

30.0 

0.63 

926989 

7.0 

.2832191 

1459 

.8638687 

8791 

.3748144 

8464 

286  44  21.1 

55 

0.68 

927C60 

7.5 

5915917 

5183 

.8615376 

6488 

.3738028 

9351 

287  14  56.4 

40.4 

0.73 

927135 

8.0 

.2999416 

8681 

.8591391 

1511 

.3727619 

7944 

287  45  31.7 

15.6 

0.77 

927214 

8.5 

-h.3082681 

1945 

—.8566733 

6861 

-.3716919 

7246 

288  15  66.9 

50.7 

+0.81 

927297 

9.0 

.3165705 

4968 

.8541405 

1540 

.3705928 

6257 

288  46  42.1 

25.8 

0.84 

927384 

9.5 

.3248481 

7743 

.8515408 

5551 

.3694648 

4980 

289  17  175 

0.8 

0.87 

927475 

10.0 

.3331002 

0263 

.8488747 

8898 

.3683079 

3413 

289  47  525 

35.7 

0.89 

927571 

10.5 

.3413262 

2522 

.8461423 

1582 

.3671223 

1559 

290  18  27.1 

10.6 

0J90 

927671 

11.0 

4-.3495253 

4513 

—.8433438 

3604 

-.3659081 

9419 

290  48  61.8 

455 

+0.90 

927775 

11.5 

.3576068 

6227 

.8404795 

4969 

.3646654 

6995 

291  19  36.3 

19.7 

0.89 

927883 

12.0 

.3658399 

7657 

.8375499 

5680 

.3633943 

4286 

291  49  70.6 

53.9 

0.88 

9279C6 

12.5 

.3739541 

8798 

.8345550 

5739 

.3620949 

1294 

292  20  44.8 

28.0 

0.86 

928113 

13.0 

.3823389 

:9646 

.8314949 

5145 

.3607673 

8020 

292  51  18.8 

1.9 

0.64 

928235 

13.5 

-h.3900936 

0192 

—.8283702 

3906 

—.3594117 

4467 

293  21  52.7 

35.7 

+0.80 

928361 

14.0 

.3981175 

0431 

.8251810 

2021 

.3580281 

0633 

293  52  26.4 

9.3 

0.76 

928422  i 

14.5 

.4061100 

0355 

.8219276 

9495 

.3566168 

6522 

294  22  59.9 

42.7 

0.71 

928628  , 

15.0 

.4140705 

:9960 

.8186104 

6331 

.3551778 

2134 

294  53  335 

15.9 

0.66 

928769 

15.5 

.4219986 

9241 

.8152298 

2533 

.3537113 

7472 

295  23  66.3 

49.0 

0.60 

928915 

16.0 

-H.4298935 

8190 

—.8117858 

8100 

-.3522174 

2535 

295  54  395 

21.8 

+0.54 

929067  " 

16.5 

.4377546 

6801 

.8082791 

3041 

.3506962 

7325 

296  24  71.9 

54.5 

0.48 

921:224 

17.0 

.4455815 

5070 

.8047096 

7353 

.3491479 

1844 

296  55  44.3 

26.8 

0.41 

929387  ' 

17.5 

.4533735 

2990 

.8010779 

1044 

.3475726 

6094 

297  25  76.5 

58.9 

0.35 

92C556 

18.0 

.4611300 

0555 

.7973842 

4115 

.3459703 

:0073 

297  56  48.5 

30.8 

058 

929730 

18.5 

4-.4688505 

7760 

—.7936288 

6569 

—.3443414 

3786 

298  27  20.3 

2.5 

+051 

929911  . 

19.0 

.4765344 

4600 

.7898121 

8410 

.3426857 

7231 

298  57  51.9 

34.0 

0.14 

930098 

19.5 
20.0 

.4841811 

1067 

.7859344 

9641 

.3410036 

0413 

299  28  23.3 

5.3 

0.07 

93C291  ' 

.4917900 

7157 

.7819960 

:0265 

.3392951 

3330 

299  58  54.4 

36.3 

+0.01 

930490  , 

20.5 

.4993607 

2865 

.7779973 

:0286 

.3375604 

5985 

300  29  25.3 

7.2 

—0.05 

930695 

21.0 

-H.5068927 

8186 

—.7739385 

9706 

—.3357997 

8380 

300  59  56.0 

37.8 

—0.11 

930907 

21.5 

03143855 

3115 

.7698201 

8530 

.3340131 

0517 

301  30  26.5 

8.3 

0.16 

931126 

22.0 

.5218384 

7645 

.7656423 

6761 

.3322007 

2395 

302  0  56.8 

38.5 

051 

931352 

22.5 

.5292510 

1772 

.7614056 

4402 

.3303627 

4017 

302  31  26.8 

8i> 

055 

931584  : 

23.0 

.5366227 

5490 

.7571101 

1456 

.3284992 

5384 

303  1  56.6 

385 

058 

931823 

23.5 

+.5439529 

8793 

—.7527564 

7927 

—.3266103 

6497 

303  32  265 

7.7 

—0.31 

9320G9 

24.0 

.5512411 

1677 

.748;M46 

3818 

.3246963 

7359 

304  2  55.6 

37.0 

0.33 

932322 

24.5 

.5584868 

4136 

.7438752 

9132 

'  .3227572 

7971 

304  33  24.8 

6.1 

0.34 

932582 

25.0 

.5656894 

6163 

.7393483 

3871 

.3207930 

8331 

305  3  53.8 

35.0 

0.34 

932B48 

25.5 

.5728484 

7755 

.7347644 

8040 

.3188041 

8444 

305  34  22.5 

3.7 

0.33 

933120 

26.0 

+.5799634 

8907 

—.7301238 

1642 

-.3167905 

8310 

306  4  51.0 

32.1 

—0.32 

933399 

26.5 

.5870339 

:9614 

.7254268 

4680 

.3147525 

7932 

306  35  19.4 

0.5 

0.30 

932684 

27.0 

•5940592 

:9869 

.7206736 

7157 

.3126900 

7309 

307  5  47.6 

28.6 

058 

933975 

27.5 

.6010389 

:9668 

.7158647 

9076 

.3106031 

6442 

307  35  75.5 

56.5 

055 

934273  1 

28.0 

.6079726 

9007 

.7110004 

0441 

.3084926 

5339 

308  6  435 

24.1 

051 

934576  > 

28.5 

+.6148596 

7879 

—.7060811 

1256 

—.3063581 

3996 

308  36  70.8 

51.6 

—0.17 

934885 

29.0 

.6216995 

6281 

.7011070 

1524 

.3041996 

2413 

309  7  385 

18.9 

0.12 

935200 

29.5 

.6284918 

4206 

.6960786 

1248 

.3020176 

0595 

309  37  65.5 

46.1 

—0.06 

^X^QO 

30.0 

.6352358 

1649 

.6909961 

:0431 

.2998121 

8542 

310  8  32.6 

13.1 

0.00 

935846 

30.5 

.6419310 

8604 

.6858600 

9078 

.2iy75834 

6257 

310  38  59.6 

40.1 

+0.C6 

936177 

31.0 

+.64a'>771 

5068 

—.6806706 

7193 

—.2953315 

3739 

311  9  26.3 

6.7 

+0.12 

936513 

Non.  —  The  accented  letters  correspond  to  the  mean  equinox  and  equator  of  January  Od.0. 


SUN'S    COORDINATES,    1864.      381 


1 

Date, 
1864. 

BBCTAMQULAR  BQUATORIAL. 

POLAR  BCUPTIC. 

X, 

x». 

Ym 

Y'. 

Z> 

Z'. 

A-0'8 

Xf 

^  =  ©'8 

Log.Rad.  ! 

Trae  Longitade. 

335 

Latitude. 

Vect.  =  /). 

Jan.31.5 

4-6551734 

1034 

—.6754283 

4778 

—.2930567 

0993 

3lf  39  52.8 

+0"l8 

99   1 
936854  ' 

Fob.  1.0 

.6617192 

6495 

.6701336 

1839 

.2907591 

8018 

312  19  79.1 

59.4 

.  0.24 

937198 

1.5 

.6682140 

1446 

6647868 

8379 

5884388 

4817 

312  40  455 

255 

0.30 

937547  i 

2.0 

.6746574 

5883 

.6593883 

4403 

.2860962 

131)2 

313  10  71.0 

515 

0.36 

937900  1 

2i> 

.6310488 

:9e00 

.6539384 

9912 

i2837313 

7745 

313  41  36.6 

16.8 

0.42 

938257 

3.0 

-I-.6S73878 

3194 

—.6484378 

4914 

i»13444 

3878 

314  11  62.0 

42.1 

+0.48 

938618  ■ 

3.5 

.6)36738 

6057 

.6428867 

9411 

.2789356 

9712 

314  42  275 

75 

0.53 

938983 

4.0 

.6999063 

8386 

.6372854 

3406 

5765051 

5488 

315  12  525 

32.1 

0.58 

939351  ; 

4.5 

.7060848 

0175 

.6316347 

6907 

5740530 

0969 

315  42  77.0 

56.9 

0.62 

937723  1 

5.0 

.7122087 

1418 

.6259348 

9916 

5715797 

6237 

316  13  415 

20.3 

0.66 

940098 

5.5 

+.7182775 

2110 

—.6201863 

2439 

-5690854 

12^6 

316  43  65.6 

44.4 

+0.69 

940476 

6.0 

.7242907 

2246 

.6143897 

4481 

.2665703 

6146 

317  14  29.3 

9.C 

0.71 

94Cfco7 

6.5 

.7302478 

1821 

.6085454 

6046 

5640345 

0790 

317  44  52.8 

32.5 

0.72 

941C40 

7.0 

.7361482 

0830 

.6026540 

7140 

.2614783 

5229 

318  14  76.0 

55.6 

0.73 

941627 

7.5 

.7419916 

9268 

.5967159 

7767 

.2589018 

9466 

318  45  38.9 

185 

0.73 

942017 

8.0 

4-7477775 

7132 

—.5907316 

7932 

-5563054 

3503 

319  15  61.4 

40.9 

+0.72 

942409 

8.5 

.75:^055 

4417 

5847016 

7640 

5536892 

r343 

319  46  23.7 

3.1 

0.70 

9428.4 

9.0 

.7591750 

1117 

5786265 

6897 

.2510534 

0986 

320  16  455 

24.8 

0.68 

9432C2 

9.5 

.7647857 

7229 

.5725068 

5708 

5483983 

4436 

320  46  66.9 

465 

0.65 

943603 

10.0 

.7703373 

2750 

5663429 

4077 

5457241 

7695 

321  17  28.0 

75 

0.62 

944007 

10.5 

+.7758293 

7675 

—.5601356 

2012 

—5430311 

0767 

321  47  48.7 

27.r 

+0.58 

944414 

11.0 

.7812612 

2)00 

5538851 

9515 

.!W0ri94 

3651 

222  17  68.9 

48.r 

0.53 

944825 

11.5 

.7866;127 

5720 

5475922 

6594 

5:^75893 

6351 

322  48  28.8 

7.1 

0.48 

945238 

12.0 

.7919433 

8832 

5412573 

3252 

.2348411 

8870 

323  18  485 

275 

0.42 

945655 

12.5 

.7971926 

1331 

5348810 

9497 

.2320749 

1210 

323  48  675 

465 

0.35 

946U75 

13.0 

+.8023804 

3215 

—.5284637 

5332 

—.2292910 

3372 

324  19  25.8 

4.7 

+0.28 

946498 

13.5 

.8075063 

4480 

.5220062 

0765 

5264895 

5358 

324  49  44.0 

22.8 

051 

946:25 

14.0 

.8125700 

5123 

5155087 

5797 

5236708 

7172 

325  19  61.7 

40.4 

0.14 

9473C6 

14.5 

.8175711 

5140 

5089720 

:0438 

.2208350 

8816 

325  49  79.0 

57.7 

+0.07 

947790 

15.0 

.8225093 

4528 

.5023966 

4691 

5179824 

:0291 

326  20  35.8 

14.4 

0.00 

948228 

15.5 

+.8273842 

3283 

—.4957830 

8563 

—5151132 

1600 

326  50  525 

30.8 

—0.07 

948670 

16.0 

.8321955 

14C3 

.43:)ir>18 

2058 

5122277 

274G 

327  20  6J.1 

46.6 

0.14 

949117 

16.5 

.8369429 

8883 

.4824435 

5183 

509326G 

3730 

327  51  235 

1.9 

050 

949568 

17.0 

.8416261 

5722 

.4757187 

7942 

5364085 

4556 

328  21  385 

16.9 

0.26 

950C23 

17iS 

.8462449 

1916 

.4689579 

:0342 

5034754 

5226 

328  51  53.0 

31.3 

0.31 

950483 

18,0 

+.8507989 

7463 

—.4621615 

2385 

—.2005269 

5742 

329  21  67.1 

45.4 

—0.36 

960947 

18.5 

.8552879 

2359 

.4553302 

4080 

.1975631 

6105 

329  51  80.7 

58.9 

0.40 

951415 

ID.O 

«>n7115 

6602 

.4484643 

5428 

.1945843 

6318 

330  22  33.9 

12.0 

0.44 

951887 

19.5 

.8640696 

0190 

.4415646 

6438 

.1915907 

6383 

330  52  46.6 

24.7 

0.47 

952264 

20.0 

.8683619 

3120 

.4346313 

7112 

1885826 

6303 

331  22  58.9 

36.9 

0.49 

952847 

20.5 

+.8725881 

5389 

—.4276652 

7459 

—.1855602 

6080 

331  52  70.7 

48.7 

—0.50 

953335 

21.0 

.8767478 

6993 

.4206665 

7479 

.1625236 

5715 

332  23  22.1 

O.C 

051 

953828 

21i> 

.8808409 

7931 

.4136360 

7181 

.1794732 

5212 

332  53  33.1 

ll.C 

051 

954C26 

22.0 

.8848672 

8201 

.4C65741 

6569 

.1764091 

4572 

333  23  43.7 

215 

050 

954828 

22.5 

.8888263 

7799 

.3994814 

5649 

.1733315 

3797 

333  53  53.9 

31.7 

0.48 

955335 

23.0 

+.892n80 

6723 

—.3923583 

4425 

—.1702408 

2891 

334  23  63.7 

41.4 

—0.46 

955847 

23.5 

.8965421 

4971 

.3852053 

2902 

.1671370 

1854 

334  53  73.C 

50.7 

0.43 

956364 

24.0 

.9002982 

2539 

.3780230 

ioa5 

.1640205 

0689 

335  23  81.9 

59.5 

0.40 

956886  1 

24.5 

.9039862 

9426 

.3708117 

8979 

.1608914 

9399 

335  54  305 

8.1 

0.36 

957412 

25.0 

.9076057 

5628 

.3635723 

6592 

.1577502 

7988 

336  24  38.7 

165 

0.31 

957943 

25.5 

+.9111565 

1143 

-.3563051 

3927 

—.1545968 

6455 

336  54  465 

24.C 

—0.26 

958478 

26.0 

.9146383 

5969 

.3490105 

0987 

.1514316 

4803 

337  24  53.9 

31.3 

050 

959017 

26.5 

•9180508 

0101 

.3416892 

7781 

.1482547 

3035 

337  54  60.C 

38.3 

0.14 

95a'Gl 

27.0 

.9213938 

3539 

.a343419 

4314 

.1450665 

1153 

338  24  675 

44.8 

0.08 

9601C6 

275 

.9246672 

6281 

.3260689 

K)581 

.1418671 

9159 

338  54  73.7 

51.0 

—0.02 

960656 

28.0 

+.9278704 

8321 

—.3195707 

6615 

—.1386569 

7057 

339  24  79.6 

56.8 

+0.04 

961209 

285 

.9310033 

:9658 

.3121481 

2396 

.1354360 

4848 

339  55  25.1 

2.3 

0.10 

961766 

23.0 

.9340656 

0289 

.3047013 

7934 

•1322047 

2536 

340  25  30.1 

75 

0.16 

962325 

29.5 

.9370572 

0213 

5972311 

3238 

•1281)632 

:0121 

340  55  34.8 

11.9 

0.22 

962887 

Kar.  1.0 

.9399778 

9428 

.2897379 

8312 

•1237118 

7G:7 

341  25  39.1 

16.1 

0.28 

963451 

1     lii 

+.9428271 

7929 

—.2822223 

31G2 

—.1224507 

49ry7 

,341  55  43.r 

20.0 

+0.33 

964018 
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Date, 
1864. 

EW3TANQULAR  BQUATOMAL. 

POLAR  BCLIPTIC. 

X. 

X', 

Y, 

Y'« 

E. 

E'. 

2  =©'8 

XI 

S==&B 

w.i~l: 

Trae  LoDgitade. 

Lstitada. 

Tect  =  ,. 

Mar.  2.0 

+.9456048 

5715 

—.2746849 

7794 

—.1191800 

2290 

342  2d46!6 

f&J5 

+a'38 

9.9 

964587, 

2.5 

.9483108 

2783 

.2671262 

2213 

.1159003 

9493 

342  55  49£ 

26.7 

0.42 

965157 

3.0 

.9509449 

9133 

2595470 

6427 

.1126113 

6603 

343  25  52.6 

29.4 

0.46 

965?-» 

3.5 

.9535069 

4761 

.2519477 

.•0440 

.1093138 

3629 

343  55  55.0 

31.8 

0.49 

966304  1 

4.0 

.9559965 

966G 

.2443289 

4258 

.1060079 

0570 

344  25  57  Jd 

33.7 

0.52 

966880 

4.5 

+.9584136 

3846 

—.2366913 

7888 

—.1026939 

7430 

344  55  58.6 

35.3 

+0.54 

967457 

5.0 

.96J7580 

7299 

5290355 

1335 

.0993721 

4212 

345  25  59.7 

36.3 

0.55 

968036  • 

5.5 

.9630294 

0021 

.2213621 

4606 

.0960427 

0918 

345  55  60.3 

36.9 

0.55 

968616 

6.0 

.9652276 

2012 

5136717 

7707 

.0927061 

7552 

346  25  60.5 

37.0 

0.55 

96911)6 

6.5 

.9673525 

3270 

5059651 

.0646 

.0893624 

4115 

346  55  605 

36.7 

0.54 

969777. 

7.0 

+.9694040 

3794 

—.1982427 

3427 

—.0860119 

0610 

347  25  59.5 

35.9 

+0.52 

970359 

7.5 

.9713818 

3580 

.1905052 

6057 

.0826548 

7039 

347  55  58.3 

34.7 

0.50 

970941 

8.0 

.9732859 

2630 

.1827532 

8542 

.0792916 

3407 

348  25  56.6 

32i) 

0.46 

971523 

8.5 

.9751161 

0941 

.1749874 

10689 

.0759223 

9714 

348  55  54.4 

30.7 

0.42 

972116 

9.0 

.9768724 

8513 

.1672085 

3104 

.0725474 

5965 

349  25  51.8 

28.0 

0.37 

972690 

9.5 

+.9785547 

5345 

-.1594171 

5194 

-.0691670 

2161 

349  55  48.7 

24.9 

+0J2 

973274 

10.0 

.9801629 

0436 

.1516137 

7164 

.0657815 

8305 

350  25  45.0 

215 

056 

973858  ! 

10.5 

.9816069 

6785 

.1437991 

9024 

.0623911 

4401 

350  55  40.7 

16.9 

050 

974443  1 

11.0 

.9831566 

1392 

.1359737 

:0772 

.0589961 

H)450 

351  25  35.9 

12.0 

0.14 

975C29 

11.5 

.9845420 

.5255 

.1281383 

2422 

iK>559e9 

6458 

351  55  30.6 

.  6.7 

+0.07 

975615 

12.0 

+.9858530 

8374 

-.1202933 

3076 

—.0521934 

2422 

352  25  24.8 

0.8 

— 0i)l 

976302 

12.5 

.9870896 

.•0749 

.1124304 

5441 

.0487861 

8349 

352  54  78.5 

54.5 

0.08 

976789 

13.0 

.9882518 

2381 

.1045774 

6824 

.0453753 

4240 

353  24  71.6 

47.5 

0.15 

rW7377 

13.5 

.9893305 

3267 

.0967077 

6131 

.0419612 

H)098 

353  54  64.1 

40.0 

Oifi 

977r© 

14.0 

.9903527 

3409 

.0888313 

9370 

.0385441 

5026 

354  24  56.0 

31.8 

059 

978555 

14.5 

+.9912913 

2805 

—.0809485 

:0545 

—.0351248 

1726 

354  54  47.4 

235 

—0.35 

979146 

15.0 

.9921553 

1455 

.0730602 

1665 

.0317020 

7503 

355  24  385 

14.0 

0.41 

979739 

15.5 

.9929448 

9363 

.0651669 

2735 

.0282775 

3257 

355  54  28.4 

45 

0.47 

980333 

16.0 

.9936599 

6521 

.0572690 

3759 

.0248510 

8991 

356  23  78.(: 

53.7 

0.52 

980929 

16.5 

.9943006 

2936 

.0493674 

4746 

.0214228 

4708 

356  53  67.0 

42.7 

0.56 

981526 

17.0 

+.9948669 

8611 

-.0414624 

5699 

—.0179931 

:0410 

357  23  55.5 

315 

—0.60 

962125 

17.5 

.9953588 

3540 

.0335547 

6625 

.0145622 

6100 

357  53  43.4 

19.0 

0.63 

982726 

18.0 

.9957763 

7725 

.0256448 

7529 

.0111303 

1780 

358  23  30.7 

65 

0.66 

963328 

18.5 

.9961196 

1168 

.0177333 

8417 

.0076976 

7052 

»i6  52  77.5 

53.0 

0.67 

983932 

19.0 

.9963887 

3870 

.0098207 

9293 

.0042645 

3120 

369  22  63.7 

39.1 

0.68 

984539 

19.5 

+.9965837 

5830 

—.0019076 

:0165 

—.0008311 

8785 

359  52  49.4 

24.8 

-0.68 

965148 

20.0 

.9967045 

7048 

+.0069055 

:8963 

+.0026023 

5550 

0  22  34.5 

9a) 

0.67 

985758 

20.5 

.9967512 

7525 

.0139180 

8085 

.0060355 

:9883 

0  51  79.1 

54.5 

0.66 

986371 

21.0 

.9967239 

7263 

.0218293 

7196 

.0094681 

4211 

1  21  63.1 

38.4 

0.64 

986C86 

21.5 

.9966225 

6259 

.0297390 

6290 

.0129001 

8532 

1  51  46.6 

21.9 

0.61 

987604 

22.0 

+.9964471 

4516 

+.0376462 

5360 

+.0163311 

.2844 

2  21  29.6 

4.8 

—0.58 

968223 

22.5 

.9961979 

2035 

.0455507 

4402 

.0197609 

7143 

2  50  725 

47.4 

0.54 

23.0 

.9958749 

8816 

.0534518 

3412 

.0231893 

1429 

3  20  54.3 

29.4 

0.50 

989468! 

23.5 

.9954781 

4858 

.0613490 

2381 

.0266161 

5696 

3  50  a5.7 

10.8 

0.45 

9900941 

24.0 

.9950075 

0163 

.0692418 

1307 

.0300409 

:9946 

4  19  76.6 

51.6 

0.40 

990722 

24.5 

+.9944632 

4731 

+.0771295 

0182 

+.0334636 

4176 

4  49  57.1 

32.1 

—0.35 

991352 

25.0 

.9938452 

8562 

.0850117 

:9002 

.0368838 

8380 

6  19  37.1 

12.1 

0.29 

901984 

25.5 

.99315:J6 

1657 

.0J)28877 

7760 

.0403014 

2557 

5  48  76.6 

51.6 

053 

9r>261d 

26.0 

.9023885 

4017 

.1007571 

6453 

.0437161 

6706 

6  18  55.7 

30.6 

0.16 

993253 

26.5 

.9915498 

5641 

.1086194 

5074 

.0471279 

0626 

6  48  34.3 

95 

oao 

993890 

27.0 

+.9906377 

6531 

+.1164738 

3617 

+.0505362 

4911 

7  17  72.5 

47.3 

— ao3 

994528  1 

27.5 

.9896523 

6688 

.1243201 

2078 

.0539406 

8958 

7  47  505 

1^.0 

+0.04 

995167 

28.0 

•9885936 

6112 

.1321573 

0449 

.0573415 

2967 

8  17  27.5 

25 

+0.10 

995807 

28.5 

.9874616 

4803 

.1399852 

8726 

.0607382 

6036 

6  46  64.3 

39.0 

0.16 

996447 

29.0 
29.5 

i)862563 

2761 

.1478030 

6903 

.0641306 

0862 

9  16  40.7 

15.3 

051 

997088! 

+.98497T9 

sjytjo 

+.1556102 

4974 

+.0675184 

4742 

9  45  76.6 

515 

+056 

907729| 

30.0 

.9836265 

6485 

.1634062 

2933 

.0709012 

8572 

10  15  52.1 

26.6 

0.30 

996369 

30.5 

.9822021 

2^2 

.1711906 

0776 

.0742788 

2350 

10  45  27.1 

1.6 

0.34 

999010 

31.0 

.9807048 

7290 

.llSmiTy 

8495 

.0776511 

6076 

11  14  61.7 

36.1 

0.37 

999651 

31.5 

.9791348 

1601 

.1867217 

6086 

.0810179 

:9746 

11  44  35.9 

10.3 

0.39 

1100291 

Apr.  1.0 

+.9774921 

5185 

+.1944673 

3542 

+.0843786 

3355 

12  13  69.6 

43.9 

+0.41 

000930  ! 

Q  The  flnt  figures  of  this  and  ihe  following  logarithms  axe  OjO. 
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BBCTANQULAR  BQUATORIAL. 

POLAR  ECLIPTIC.         II 

1   Date, 

1864. 

II 

X. 

X'. 

T. 

Y». 

Z. 

Z'. 

True  LongUode. 

kf 

^-©'8 

Latitude. 

Log.Riid.  ! 
Vect.=  p. 

Apr.  1.5 

4- .9757769 

8044 

+.2021989 

0857 

+.0877333 

6904 

12  43  42!9 

175 

+042 

0.0 

001566 

2.0 

.9739893 

:0180 

J209915y 

8027 

.0910615 

0389 

13  12  75.7 

49.9 

0.42 

OC2205 

2.5 

.9721295 

1593 

2176176 

5044 

.0944232 

3808 

13  42  48.0 

225 

0.41 

0C2841 

3.0 

.9701975 

2284 

.2253034 

1902 

.0977578 

7156 

14  11  79.9 

54.0 

0.39 

0OU475 

3.5 

.9681935 

2255 

5329729 

8597 

.1010654 

0434 

14  41  5]  .4 

255 

0.37 

004108 

4.0 

-H.9661177 

1506 

+.2406251 

5110 

+.1044054 

3636 

15  10  82.4 

56.5 

+0.34 

004739 

4.5 

.9639703 

K)045 

5482590 

1467 

.1077179 

6763 

15  40  52.9 

27.0 

0.30 

005369 

5.0 

.9617515 

7868 

5558762 

7630 

.111C221 

:9rfC7 

16  9  83.0 

57.0 

0.26 

0059r6 

5.5 

.9594614 

4978 

5634738 

3606 

.1143183 

2769 

16  39  52.6 

26.6 

051 

0C6621 

6.0 

.9571002 

1377 

5710520 

:9387 

.1176059 

5650 

17  8  81.7 

55.6 

0.16 

007244 

6.5 

^-.9546682 

7067 

+.2786101 

4968 

+.1208850 

8443 

17  38  505 

24.1 

+0.10 

007865 

7.0 

.9521656 

2052 

.2861476 

0343 

.1241549 

1145 

18  7  78.1 

51  i) 

+0.03 

0C8483 

7.5 

.9495926 

6333 

.2936638 

5505 

.1274158 

3756 

18  37  455 

19.3 

—0.03 

0C9O€9 

8.0 

.9469494 

9912 

.3011581 

0448 

.1306670 

©71 

19  6  725 

465 

0.09 

00t713 

8.5 

i>442364 

2793 

.3086300 

5167 

.1339086 

8689 

19  36  39.0 

12.7 

0.15 

01C324 

9.0 

-h.9414537 

4977 

+.3160789 

:9656 

+.1371402 

1008 

20  5  64.9 

385 

—0.22 

01C933 

9.6 

.9386015 

6466 

.3235043 

3910 

.1403616 

^224 

20  35  305 

3.8 

059 

011540 

10.0 

.9356892 

7264 

.3309055 

7922 

.1435725 

5336 

21  4  54.9 

28.4 

0.36 

012145 

10.5 

.9326902 

7375 

.3382822 

1689 

.1467729 

7342 

21  33  79.1 

52.6 

0.42 

012748 

11.0 

.9296317 

6801 

.3456337 

5205 

.1499622 

9238 

22  3  42.6 

165 

0.48 

013349 

115 

H-.9265049 

5544 

+.3529595 

6463 

+.1531405 

1023 

22  32  66.0 

39.4 

—0.54 

013948 

12.0 

.9233103 

3610 

.3602591 

1460 

.1563073 

2694 

23  2  285 

1.8 

0.59 

014545 

12.5 

.9200482 

1000 

.3675319 

4189 

.1594626 

4250 

23  31  505 

23.8 

0.64 

015141 

13.0 

.9167188 

7717 

.3747775 

6646 

.1626061 

5688 

24  0  72.0 

455 

0.68 

015735 

135 

.9133224 

3764 

.3819953 

8825 

.1657375 

7005 

24  30  32.9 

6.1 

0.71 

016328 

14.0 

+.9098594 

9146 

+.3891849 

0722 

+.1688568 

8201 

24  59  535 

26.3 

—0.74 

016020 

14.5 

.9063301 

3864 

-.3963457 

2331 

.1719637 

9273 

25  28  72.9 

46.0 

0.76 

017510 

15.0 

.9027347 

7922 

.4034772 

3647 

.1750578 

0217 

25  58  32.1 

5.1 

0.78 

018099 

155 

.8990737 

1323 

.4105789 

4665 

.1781391 

1033 

26  27  50.8 

23.8 

0.78 

018687 

16.0 

.8953474 

4072 

.4176504 

5382 

.1812072 

1717 

26  56  68.9 

41.8 

0.78 

019274 

165 

H-.8915561 

6170 

+.4246912 

5791 

+.1842621 

2269 

27  25  86.4 

59.3 

—0.77 

019859 

17.0 

.8877001 

7622 

.4317007 

5888 

.1873034 

2685 

27  55  43.3 

16.1 

0.75 

020444 

175 

.8837797 

8429 

.4386786 

5668 

.1903312 

2966 

28  24  59.7 

325 

0.73 

021029 

18.0 

.8797952 

8595 

.4456243 

5127 

.1933449 

3107 

28  53  75.7 

48.4 

0.70 

021613 

185 

.8757469 

8123 

.4525374 

4260 

.1963447 

3108 

29  23  315 

3.9 

0.66 

022197 

19.0 

+.8716352 

7018 

+.4594177 

3065 

+.1993300 

2965 

29  52  46.1 

18.7 

—0.62 

022780 

195 

.8674604 

5281 

.4662646 

1536 

5023010 

2679 

30  21  605 

33.1 

057 

C23362 

20.0 

.8632228 

2916 

.4730775 

:9667 

5052572 

2245 

30  50  745 

47.0 

0.52 

023^44 

205 

.8589227 

9926 

.4798563 

7457 

5081986 

1663 

31  20  28.1 

0.6 

0.46 

024525 

21.0 

.8545636 

6316 

.4866004 

4901 

.2111250 

0930 

31  49  41.1 

135 

0.40 

C251(.6 

215 

-h.8501367 

2088 

+.4933094 

1993 

+5140362 

0046 

32  18  535 

25.9 

—0.84 

C25686 

22.0 

.8456513 

7245 

.4999826 

8729 

5169320 

9008 

32  47  655 

37.8 

057 

026266 

225 

.8411048 

1791 

.5066203 

5107 

•2198122 

7813 

33  16  77.1 

49.4 

051 

C26846 

23.0 

.8364976 

5730 

5132212 

1119 

.2226765 

6460 

33  46  285 

0.4 

0.14 

027425 

235 

.8318299 

9064 

5197853 

6763 

5255248 

4947 

34  15  38.9 

11.1 

0.08 

028003 

24.0 

+.8271021 

1797 

+.5263120 

2033 

+.2283569 

3272 

34  44  49.2 

21.3 

-O.02 

028581 

245 

.8223145 

3931 

.5328007 

6923 

5311726 

1433 

35  13  59.1 

315 

+0.C4 

G29159 

25.0 

.8174673 

5470 

.5392511 

1430 

5339716 

9427 

35  42  68.6 

40.6 

0.10 

02C735 

255 

.8125607 

6415 

5456630 

5552 

53675a9 

7254 

36  11  77.7 

49.7 

0.15 

030309 

26.0 

.8075952 

6771 

5520-357 

:9282 

5396191 

4910 

36  40  86.4 

58.3 

0.19 

030881 

265 

+.8025712 

6542 

+.5583689 

2617 

+5422672 

2395 

37  10  34.7 

6.6 

+053 

031452 

27.0 

.7974889 

5733 

5646620 

5551 

5449977 

9704 

37  39  42  6 

14.4 

056 

032021 

275 

•7923488 

4340 

.5709147 

8061 

5477107 

6838 

38  8  505 

22.0 

058 

032588 

28.0 

.7871512 

2375 

.5771264 

0201 

5504058 

3793 

38  37  57.4 

29.1 

0.30 

033153 

285 

.7818964 

9838 

.5832968 

1908 

5530830 

0569 

39  6  645 

35.8 

0.31 

033715 

29.0 

+.7765848 

6733 

+.5894251 

3194 

+5557419 

7162 

39  35  70.7 

425 

+0.32 

034275 

295 

.7712169 

3065 

5955112 

4058 

.25a'w;« 

3573 

40  4  76.9 

48.4 

0.31 

034832 

30.0 

.7657930 

8837 

.6015543 

4493 

5610044 

:9796 

40  33  82.6 

54.0 

035386  , 

305 

.7603134 

4052 

.6075541 

4495 

.2636076 

5832 

41  2  88.0 

59.4 

058 

035937 

May' 1.0 

.7547784 

8713 

.6135102 

4060 

5661916 

1677 

41  32  33.0 

4.3 

0.25 

036484 

15 

+.7491886 

2826 

+.6194222 

3184 

+.2687566 

7330 

42  1  37.6 

8.9 

+0.22 

037027 

884     SUN'S    COORDINATES,    1864. 


Date, 
1864. 

RBCTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X, 

X'. 

Y. 

Y'. 

Z« 

Z'. 

A  =  ©'s 

it 

^  =  ©'s 

L0K.ll«L 

True  LoDgitude. 

Latitude. 

YecU  =s  f.  1 

May  2.0 

-H.7435444 

6395 

+.6252898 

1864 

+.2713020 

2790 

42' 30  41:8 

lio 

+0"l8 

0.0   1 
037567 

2.5 

.7378462 

9424 

.6311123 

0093 

.2738280 

8054 

42  59  45.7 

16.9 

0.13 

038103 

3.0 

.7320944 

1917 

6368891 

7865 

.276^342 

3121 

43  28  49.2 

20.3 

0.07 

038634 

3.5 

.7262894 

3878 

.6426201 

5179 

.2788205 

7988 

43  57  52.3 

23.3 

+o.r2 

a%161 

4.0 

.7204318 

5313 

.6483047 

2030 

iW12865 

2653 

44  26  55.0 

25.9 

—0.04 

039664 

4.5 

+.7145220 

6226 

+.6539425 

8413 

+.2837324 

7117 

44  55  57.3 

28.2 

—0.10 

04C2C2 

5.0 

.71856D5 

6622 

.6595329 

4322 

.2861573 

1371 

45  24  59.2 

30.0 

0.17 

040716 

5.5 

.7125477 

6504 

.665C757 

:9755 

i2885617 

5420 

45  53  69.7 

31.5 

0.23 

041225  ! 

6.0 

.6364841 

5879 

.6705703 

4707 

.2909452 

9260 

46  22  61.8 

32.5 

0.30 

04irao  1 

6.5 

.6903703 

4752 

.6760165 

:9174 

J2933077 

2890 

46  51  62.5 

33.2 

0.37 

042231 

7.0 

+.6842066 

3126 

+.6814137 

3152 

+.2956490 

6308 

47  20  62.8 

33.4 

—0.44 

042727 

7.5 

.6779935 

:10C6 

.6867617 

6637 

.2979689 

9512 

47  49  62.7 

33.2 

0.50 

04C218 

8.0 

.6717315 

8396 

.6920601 

:9627 

.3002674 

2502 

48  18  62.2 

32.6 

0.56 

04S7C5 

8.5 

.6654212 

5303 

.6973084 

2116 

.3025442 

5275 

48  47  61.3 

31.6 

0.60 

044187 

9.0 

.6590632 

1734 

.7025063 

4101 

.3047991 

7829 

49  16  59.9 

30.1 

0.67 

044664 

9.5 

-h.6526579 

7691 

+.7076533 

5577 

+.3070321 

0164 

49  45  58.1 

28.3 

—0.72 

045137 

10.0 

.646C058 

3181 

.7127493 

6544 

.3092428 

2277 

50  14  55.8 

25.9 

0.76 

0456C6 

10.5 

.6397073 

8206 

.7177938 

6995 

.3114313 

4167 

50  43  53.1 

23.2 

0.80 

046G70 

11.0 

.6331631 

2775 

.7227865 

6928 

.3135072 

5831 

51  12  49.9 

19.9 

0.83 

046530 

11.5 

.6265739 

6893 

.7277272 

6341 

.3157407 

7271 

51  41  46.3 

16.3 

0.85 

046987  1 

12.0 

■4-.6199400 

:0565 

+.7326152 

5228 

+.3178613 

8462 

52  10  425 

12.1 

—0.87 

047439 

12.5 

.6132619 

3794 

.7374506 

3588 

.3199593 

9467 

52  39  37.7 

7.5 

0.88 

047887 

13.0 

.6065401 

6587 

.7422328 

1417 

.3220342 

0221 

53  8  32.8 

2.5 

0.88 

048331 

13.5 

.5997753 

8949 

.7469618 

8713 

.3240861 

0745 

53  36  87.5 

57.1 

0.87 

048772  ! 

14.0 

.5929679 

;0885 

.7516370 

5472 

.3261148 

1037 

54  5  81.7 

51.2 

0.85 

046209 

14.5 

-h.6861185 

2401 

+.7562585 

1693 

+.3281199 

1093 

54  34  75.5 

45.0 

—0.82 

049643 

15.0 

JS792276 

3503 

.7608256 

7371 

.3301020 

0919 

55  3  68.9 

38.3 

0.79 

050C73  ' 

15.5 

.5722957 

4194 

.7653384 

2505 

.3320603 

0507 

55  32  61.9 

31.3 

0.75 

050501 

16.0 

.5653234 

4481 

.761)7964 

7092 

.3339948 

9856 

56  1  54.5 

23.8 

0.71 

0501:26 

16.5 

.5583111 

4368 

.7741995 

1129 

.3359056 

8969 

56  30  46.6 

15.9 

0.66 

051348 

17.0 

4-.5512503 

3861 

+.7785474 

4615 

+.3377923 

7841 

56  59  38.3 

7.5 

—0.61 

051768 

17.5 

.5441687 

2965 

.7828399 

7547 

.3396550 

6473 

57  27  89.6 

58.7 

0.55 

052185 

18.0 

.5270397 

1685 

.7870765 

•9920 

.3414935 

4863 

57  56  80.6 

49.6 

0.49 

052600 

18.5 

.5298727 

:2025 

.7912573 

1735 

.3433078 

3011 

58  25  71.2 

40.1 

0.43 

053G12  , 

19.0 

.5226681 

7990 

.7953819 

2988 

.3450976 

0914 

58  54  61.4 

30.2 

0.36 

063421  1 

10.5 

-h.5154265 

5584 

+.7994502 

3678 

+.3468630 

8573 

59  23  51.4 

20.2 

—0.30 

053H28  ! 

20.0 

.5081485 

2814 

.8034617 

3800 

.3486337 

5985 

59  52  40.9 

9.6 

0.23 

C54232 

20.5 

.5008345 

9684 

.8074162 

3353 

.3503197 

3150 

60  20  90.3 

59.0 

0.17 

a54634 

21.0 

.4934849 

6197 

.8113135 

2334 

.3529109 

0067 

60  49  79.2 

47.8 

0.10 

055033 

21.5 

.4861005 

2363 

.8151534 

0741 

.3536771 

6734 

61  18  67.9 

36.5 

—0.04 

056430  1 

22.0 

4-.4786815 

8182 

+.8189355 

8570 

+.3553182 

3151 

61  47  56.2 

24.7 

+0.01 

056^4 

22.5 

.4712284 

3661 

.8226598 

5821 

A')69341 

9315 

62  16  44.2 

12.6 

0.06 

056215 

23.0 

.4637417 

8803 

.8263258 

2489 

•3585248 

5228 

62  45  32.0 

0.3 

0.11 

CC6a*4 

23.5 

.4562222 

3618 

.8299335 

8574 

.3600901 

0886 

63  13  79.4 

47.6 

0.15 

056091 

24.0 

.4486701 

81C6 

.8334824 

4071 

.3616300 

6291 

63  42  66.6 

34.7 

0.18 

057:^75  1 

24.5 

-*-.4410861 

2275 

+.8369725 

8980 

+.3631443 

1439 

64  11  53.6 

21.7 

+0.21 

057755 

25.0 

.43347C5 

6128 

.8404035 

3299 

.3646330 

6332 

64  40  40.3 

8.3 

Oi23 

058131 

25.5 

.4258240 

9672 

.8437752 

7025 

.3660959 

0966 

65  8  86.8 

54.8 

0.24 

058504 

26.0 

.4181470 

2911 

.8470872 

0154 

.3675329 

5342 

65  37  73.1 

41.0 

0.25 

058875  1 

26.5 

.4104401 

6851 

^03393 

2684 

.3689438 

9456 

66  6  59.2 

27.0 

OSH 

059242  1 

27.0 

4-.4027037 

8496 

+.8535312 

4612 

+.3703287 

3311 

66  35  45.1 

12.8 

+0.23 

059605  [ 

27.5 

.3r49384 

0352 

.8566628 

5937 

.3716872 

6901 

67  3  90.8 

58.4 

0.21 

059963  1 

2S.0 

•3871446 

2923 

.8597338 

6657 

.3730195 

0230 

er  32  76.2 

43.7 

0.19 

060317 

28.5 

.3793229 

4715 

.8627440 

6768 

.3743253 

3293 

68  1  61.5 

28.9 

0.16 

m(X7   I 

29.0 

.3714738 

6232 

.8656930 

6268 

.3756046 

6092 

68  30  46.6 

13.9 

0.13 

C61012  ' 

20.5 

+.3635978 

7480 

+.8685806 

5153 

+.3768572 

8623 

68  58  91.5 

58.8 

-•-0.09 

C61353 

30.0 

.3556956 

8466 

.8714066 

3423 

.3780832 

0889 

69  27  76.2 

43.4 

+0.04 

C616e9 

30.5 

.3477678 

9197 

.8741708 

1075 

.3792823 

2885 

69  56  60.8 

28.0 

—0.01 

ceai8 

31.0 

.3398151 

9678 

.8768730 

8107 

.3804543 

4611 

70  25  45.1 

12.2 

0.07 

C62342 

31.5 

.3318379 

9914 

.8795130 

4517 

.3815993 

6067 

70  53  89.2 

56.2 

0.13 

C&i6iM  \ 

June  1.0 

+.3238368 

9911 

+.8820903 

0301 

+.3827171 

7251 

71  22  73.1 

40.0 

— OJ20 

C62i75  ! 
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1864. 

BSCTANaULAB  SQUATORIAL. 

POLAR  BCLIPTIC.          1 

X. 

X'. 

T. 

T'. 
5458 

2. 

«'. 

True  Longitude. 

V 

LaUtude. 

htig.l3Ad. 

Vect.  =  p. 

JllDfil.5 

+.3158125 

9676 

+.^46050 

+.3833077 

8162 

7f5i'56r8 

'Ab 

-rfi?7 

0.0 
063283 

3.0 

.3077656 

9215 

.8870567 

:9986 

.3848710 

8801 

72  20  40.3 

7.0 

0.34 

063586 

2.5 

J3996966 

8533 

8894454 

3883 

.3859070 

9167 

72  48  83.7 

50.3 

0.41 

063882 

3.0 

J3916062 

7636 

.8917707 

7147 

.3869156 

9259 

73  17  66.8 

33.3 

0.47 

064172 

3.5 

J3834950 

6532 

.8940327 

:9777 

.3878967 

9076 

73  46  49.7 

16.2 

0.54 

064456 

4.0 

-♦-JB753635 

5225 

+.8962311 

1772 

+.3893501 

8616 

74  14  92.4 

58.8 

0.60 

064734 

4.5 

.2672123 

3720 

.8963658 

3130 

.3897760 

7881 

74  43  74.9 

41.3 

0.66 

065006 

6.0 

J3590422 

2026 

.9004364 

3847 

.3906742 

6869 

75  12  57.2 

23.5 

0.71 

065272 

5.5 

JB508538 

:0150 

J9024431 

3925 

.3915447 

5580 

75  41  S9.2 

5.4 

0.76 

065531 

6.a 

jg426476 

8095 

.9043855 

8360 

.3923871 

4010 

76  9  81.0 

47.1 

0.80 

065784 

"   6.5 

4-i»44242 

5869 

+.9062636 

2152 

+.3932018 

2163 

76  38  62.6 

28.6 

0.84 

066031 

7.0 

.2261844 

3478 

.9080774 

0301 

.3939885 

K)036 

77  7  43.9 

9.8 

0.87 

066273 

7.5 

JB179287 

:0929 

.9096266 

7804 

.3947472 

7629 

77  35  85.0 

50.8 

0.90 

066509 

8.0 

.2096578 

8227 

.9115112 

4662 

.T954778 

4941 

78  4  65.9 

31.6 

0.93 

066739 

a5 

J^13724 

5380 

>9131312 

0873 

.3961805 

1974 

78  33  46.6 

12.3 

0.93 

066962 

9.0 

-f-.1930730 

2393 

+J9146961 

6434 

+.3968550 

8726 

79  1  87.0 

52.6 

0.9!i 

067180 

9.5 

.1847603 

9273 

.9161762 

1347 

.3975015 

5197 

79  30  67.2 

32.8 

0.91 

067393 

10.0 

J764349 

6026 

.9176013 

5610 

.39eilJ)8 

1386 

79  59  47.1 

12.6 

0.90 

067600 

10.5 

.1680974 

2658 

,9189615 

9224 

.3987100 

7294 

80  27  86.8 

52i2 

0.88 

067802 

11.0 

.1597484 

9174 

.9208565 

2186 

.3992720 

2920 

80  56  66.2 

31.5 

0.85 

067999 

11.5 

+J513885 

5582 

+.9214865 

4498 

+.3998058 

8964 

81  26  45.4 

10.6 

0.81 

068190 

12.0 

.1430184 

1887 

.9226513 

6158 

.4003115 

3327 

81  53  84.4 

49.5 

0.77 

068376 

12.5 

.1346386 

8095 

.9237511 

7168 

.4007890 

8108 

82  22  63.1 

28.1 

0.72 

068557 

13.0 

.1262497 

4212 

.9247857 

7527 

.4012381 

2606 

^  51  US 

6.5 

0.67 

068734 

13.5 

.1178522 

:0243 

i)257552 

7234 

.4016590 

6821 

83  19  79.9 

44.8 

0.61 

068906 

14.0 

+.1094468 

6195 

+.9266594 

6289 

+.4020516 

0753 

83  48  58.0 

ia.8 

0.55 

069074 

14.5 

.1010340 

2073 

.9274985 

4692 

.4024160 

4403 

84  17  35.9 

0.6 

0.49 

069239 

15.0 

.0926145 

7884 

.9282723 

2443 

.4027520 

7769 

84  45  73.6 

38.2 

0.42 

069400 

15.5 

.0841888 

3633 

.9289809 

9542 

.4030599 

0854 

85  14  51.1 

15.6 

0.36 

069557 

16.0 

i)757575 

9325 

.9296243 

5989 

.4033394 

3655 

85  42  88.4 

52.8 

0.29 

069709 

16.5 

+1)673211 

4967 

+.9302024 

1781 

+.4035905 

6172 

86  11  65.6 

29.9 

053 

069857 

17.0 

0)588801 

:05e2 

.9307153 

6925 

.4038133 

8407 

86  40  42.6 

6.8 

0.16 

070003 

17.5 

J0504d52 

6118 

.9311629 

1414 

.4040078 

0358 

87  8  79.5 

43.6 

0.10 

070145 

18.0 

J0419869 

-.1640 

.9315453 

5251 

.4041740 

2026 

87  37  565 

205 

—0.03 

070283 

18.5 

J0335367 

7133 

.9318625 

6436 

.4043119 

3411 

88  5  92.8 

56.8 

+0.02 

070418 

19.0 

+J0250821 

2601 

+.9321143 

0968 

+.4044215 

4513 

88  34  69.3 

335 

0.07 

070549 

19.5 

.0166266 

8051 

.9323008 

2846 

,4045027 

5331 

89  3  45.7 

9.6 

0.11 

070677 

20.0 

+.0081699 

3488 

.9324220 

4072 

.4045555 

5865 

89  31  82.0 

45.8 

0.15 

070801 

20.5 

—.0002874 

1080 

J)324779 

4644 

.4045799 

6115 

90  0  58.3 

22.0 

0.18 

070922 

21.0 

U)08744d 

5650 

.9324684 

4563 

.4045759 

6082 

90  28  94.5 

58.1 

0.21 

071039 

21^ 

—.0172019 

0217 

+.9323936 

3828 

+.4045435 

5764 

90  57  70.7 

34.2 

0.23 

071153 

22.0 

.0256580 

4774 

.9322535 

2441 

.4044826 

5161 

91  26  46.8 

105 

0.24 

071262 

S2.5 

.0341125 

:9315 

i)320480 

0400 

•4043935 

4276 

91  54  82.9 

465 

0.23 

071367 

23.0 

.0425648 

3834 

.9317772 

7706 

.4042758 

3106 

92  23  58.9 

22.1 

0.22 

071468 

23.5 

.0510145 

:8327 

.9314410 

4358 

.4041298 

1652 

92  51  94.9 

58.0 

050 

071565 

24.0 

—.0594609 

2788 

+.9310395 

0357 

+.4039554 

9914 

93  20  70.9 

33.9 

0.18 

071658 

24.5 

.0679035 

7210 

.9305726 

5702 

,4037526 

7892 

93  49  46S) 

9.8 

0.16 

071747 

25.0 

.0763417 

1589 

.9300403 

0393 

.4035215 

5588 

94  IZ  82.9 

45.7 

0.13 

071832 

25.5 

.0847749 

5918 

.9294426 

44.30 

.4032620 

2999 

94  46  59.0 

21.7 

0.09 

071912 

26.0 

.0932025 

0191 

.9287796 

7814 

.4029741 

:0126 

95  14  95.0 

57.6 

+0.05 

071986 

26J> 

—.1016240 

4403 

+.9280512 

0544 

+.4026578 

6969 

95  43  71.0 

33.6 

0.00 

072056 

27.0 

.1100387 

:8548 

.9272574 

2621 

.4023131 

3528 

96  12  47.1 

9.6 

—0.05 

072121 

27.5 

.1184460 

2618 

.9263983 

4044 

.4019401 

9804 

96  40  83.2 

45.6 

0.11 

072181 

28.0 

.1268452 

6608 

.9254738 

4814 

.4015387 

5796 

97  9  59.3 

21.6 

0.17 

072235 

26.5 

.1352359 

0513 

.9244840 

4930 

.4011089 

1504 

97  37  95.5 

57.7 

053 

072283 

29.0 

—.1436174 

4326 

+.9234289 

4394 

+.4006508 

6929 

96  6  71.7 

33.8 

0.30 

072325 

29.5 

.1519891 

8041 

.9223085 

3204 

.4001644 

2071 

98  35  48.0 

10.0 

0.37 

072361 

30.0 

.1603503 

1652 

.9211229 

1362 

.3996496 

6J)29 

99  3  84.3 

465 

Q.44 

072391 

30.5 

.1687004 

5151 

.9198720 

8869 

.3991065 

1504 

99  32  60.6 

22.4 

0.50 

072415 

Joly  1.0 

.I770:«0 

:8535 

.9185562 

5726 

.3985353 

6708 

100  0  96.9 

58.6 

6.56 

072432 

1     1-5 

—.1853653 

1798 

+.9171754 

1933 

+.3979359 

9810 

100  29  73.3 

35.0 

—0.62 

072443 

49 
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Date, 
1864. 

• 

RBCTANaULAR  SQUATORIAL. 

POLAR  ECLIPTIG. 

X. 

X'. 

T. 

T'. 

Z. 

Z'. 

True  Longitude. 

V 

Lstitude. 

Lo^.  RmLI 

July  2.0 

—.1936787 

4931 

+.9157296 

7492 

+.3973083 

3540 

100  58 

4ii:7 

lJ.3 

— Oj68 

04) 
072448 

•  2.5 

.2019784 

7927 

.9142194 

2403 

.3966526 

6989 

101  26 

86.1 

47.7 

0.73 

072447 

3.0 

.2102638 

0780 

9126443 

6668 

.3959689 

:0159 

101  55 

62.6 

24.1 

0.77 

072438 

3.5 

i2l85346 

3488 

.9110047 

0287 

.3952572 

3048 

102  24 

39.1 

0.6 

0.81 

0724^ 

4.0 

i2267899 

6041 

.9093004 

3260 

.3945175 

6657 

102  52 

75.6 

37.0 

0.85 

072401  , 

4.5 

— J2350291 

:8433 

H-.9075318 

5589 

+.3937500 

7988 

103  21 

52.2 

13.6 

—0.87 

072373' 

5.0 

iM32517 

0659 

.9056989 

7276 

.3929547 

:004l 

103  49 

88.7 

50.0 

0.89 

072339 

5.5 

i25l4570 

2712 

.9038018 

8320 

.3921316 

1816 

104  18 

65.3 

26.5 

0.90 

072208 

6.0 

i2596442 

4584 

.9018408 

8726 

.3912808 

3314 

104  47 

41.8 

2.9 

0.91 

072251 

6.5 

iJ678128 

6270 

.8998161 

8494 

.3904023 

4535 

105  15 

78.3 

39.3 

0.90 

072197 

7.0 

— i2759622 

7764 

4-.8977277 

7626 

+.3894963 

5481 

105  44 

54.8 

15.7 

—0.89 

07213B 

7.5 

i»40918 

:9060 

.8955759 

6124 

.3885629 

6153 

106  12 

91.4 

52J2 

0.87 

072C68 

8.0 

.2922010 

0153 

.8933608 

3989 

.3876021 

6550 

106  41 

67.9 

28.6 

0.84 

071995  i 

8.5 

.3002893 

1037 

.8910827 

1224 

.3866139 

6674 

107  10 

44.4 

5.0 

0.81 

071916 

9.0 

.3083562 

1707 

.8887417 

7830 

.3855985 

6525 

107  38 

80.9 

41.4 

0.77 

071830 

9.5 

—.3164010 

2156 

+.8863381 

3810 

+.3845559 

6105 

108  7 

57.5 

17.9 

—0.72 

071738, 

10.0 

.3244231 

2378 

.8838720 

9165 

.3834863 

5414 

108  35 

94.0 

54.3 

0.67 

071641 

10.5 

.3324220 

2368 

.8813437 

3898 

.3823897 

4454 

109  4 

70.5 

30.7 

0.61 

071530 

11.0 

.3403971 

2121 

.8787535 

8012 

.3812661 

3223 

109  33 

47.0 

7.1 

0.54 

071431 

11.5 

.3483478 

1629 

.8761015 

1508 

.3801157 

1725 

110  1 

63.6 

43.7 

0.48 

071318 

12.0 

— .a%2736 

0889 

+.8733880 

4389 

+.3789387 

9960 

110  30 

eo.i 

20.1 

—0.41 

071200 

12.5 

.3641739 

:9894 

.8706131 

6656 

.3777351 

7930 

110  58 

96.7 

56.7 

0.35 

071077  1 

13.0 

.3720482 

:8639 

.8677773 

8314 

.3765051 

5635 

111  27 

73.2 

33.1 

0.28 

070J60 

13.5 

.3798960 

7119 

.8648805 

9361 

.3752485 

3075 

111  56 

49.8 

9.6 

0.22 

070819 

14.0 

.3877169 

5331 

.8619232 

9804 

.3739658 

:0253 

112  24 

86.4 

46.1 

0.16 

070683 

14.5 

—.3955102 

3266 

+.8589054 

9641 

+.3726566 

7167 

112  53 

63.1 

22.7 

— 0J2 

070543 

15.0 

.4032755 

0922 

.8558275 

8878 

.3713215 

3822 

113  21 

99.8 

59.3 

—0.04 

070399 

15.5 

.4110122 

:8292 

.8526896 

7514 

.3699604 

K)217 

113  50 

76.5 

35.9 

+0.02 

07C251  ' 

16.0 

.4187199 

5373 

.8494920 

5554 

.3685734 

6352 

114  19 

53.3 

12.6 

0.08 

070100 

16.5 

.4263982 

2160 

.8462350 

2999 

.3671605 

2229 

114  47 

90.3 

49.6 

0.13 

0G9946; 

17.0 

—.4340465 

:8648 

+.8429186 

9851 

+.3657219 

7848 

115  16 

^.3 

26.5 

+0J7 

0G9788 

17.5 

.4416642 

4829 

.8395433 

6113 

.3642576 

3211 

115  45 

44.5 

3.7 

0.21 

069626! 

18.0 

.4492508 

0699 

.8361090 

1786 

.3627678 

8318 

116  13 

81.8 

40i) 

0.24 

060461  - 

18.5 

.4568059 

6255 

.8326162 

6873 

.3612525 

3170 

116  42 

59.2 

185 

0i26 

ceuaa 

19.0 

.4643290 

1491 

.8290650 

1377 

.3597119 

7769 

117  10 

96.7 

55.6 

0J38 

0G9120 

19.5 

—.4718196 

6401 

+.8254557 

5299 

+.3581460 

2115 

J17  39 

74.3 

33J 

+0.28 

0G8944  ! 

20.0 

.4792772 

0982 

.8217885 

8643 

.3565549 

6209 

118  8 

52.1 

10.8 

058 

068765 

^0.5 

.4867012 

5227 

.8180635 

1408 

.3549387 

:0052 

118  36 

90.1 

48.8 

057 

nft^?582 

21.0 

.4940912 

:9132 

.8142812 

3601 

.a=>32J)76 

3646 

119  5 

68.3 

26i) 

0.26 

0683C6, 

21.5 

.5014467 

2692 

.8104415 

5219 

.3516315 

6990 

119  34 

46.7 

5.3 

054 

068206 

22.0 

—.5087671 

5902 

+.8065449 

6269 

+.3499407 

:0087 

120  2 

85.3 

43.8 

+051 

068012 

22.5 

.5160520 

:8757 

.8025915 

6750 

.3482252 

2937 

120  30 

64.1 

22.6 

0.18 

067815 

23.0 

.5233008 

1251 

.7985815 

6666 

.3464851 

5541 

121  0 

43.0 

1.4 

0.14 

067614 

23.5 

.5305131 

3380 

.7945151 

6017 

.3447205 

7900 

121  28 

82.2 

40.6 

0.09 

067409 

24.0 

.5376883 

5139 

.7903927 

4809 

.3429316 

:0016 

121  57 

61.7 

19.9 

+0.04 

067200 

24.5 

—.5448259 

6521 

+.7862143 

3040 

+.3411184 

1889 

122  25  101.4 

59.5 

-0.02 

066987  : 

25.0 

.5519253 

7522 

.7819803 

:0716 

.3392811 

3521 

122  54 

81.3 

39.3 

0.08 

066769 

25.5 

.5589861 

8137 

.  .7776908 

7836 

.3374197 

4912 

123  23 

61.5 

19.5 

0.14 

066546 

26.0 

.5660078 

:8361 

.7733461 

4405 

.3355344 

6G63 

123  51 

102.0 

59.9 

050 

066319 

26.5 

.5729898 

8188 

,7689466 

:0425 

.3336253 

6977 

124  20 

82.7 

40.6 

056 

066086 

27.0 

—.5799316 

7614 

+.7644923 

5898 

+.3316926 

7654 

124  49 

63.6 

21.4 

—0.32 

065851  '■ 

27.5 

.5368327 

6632 

.75f)9838 

:0828 

.3297363 

8096 

125  18 

44.8 

2.6 

0.38 

065609  , 

28.0 

.5936926 

5239 

.7554212 

5218 

.3277564 

8302 

125  46 

86.4 

44.1 

0.44 

065362 

28.5 

.6005108 

3429 

.7508050 

9071 

.3257533 

8276 

126  15 

68.3 

25.9 

0.50 

065109 

29.0 

.6072868 

1197 

.7461352 

2389 

.3237269 

8016 

126  44 

50.4 

7.9 

0J56 

064851  j 

29.5 

—.6140199 

:8536 

+.7414124 

5176 

+.3216774 

7526 

127  12 

92.7 

50.1 

— 0J61 

064587 

30.0 

.6207096 

5441 

.7366367 

7435 

,3196052 

6808 

127  41 

75.3 

32.6 

0.G6 

C643I8 

30.5 

.6273554 

1907 

.7318085 

9168 

.3175101 

5862 

128  10 

58.2 

15.5 

0.70 

064043 

31.0 

.6339568 

7i)28 

.7269282 

:0381 

.3153924 

4689 

128  38  101.4 

58.6 

0.74 

0637GI 

31.5 

.6405131 

3500 

.7219960 

:1074 

.3132523 

3293 

1^  7 

84.8 

42.0 

0.77 

063473 

Aug.  1,0 

-.6470238 

8616 

+.7170123 

1253 

+.3110899 

1673 

129  36 

68.4 

25.5 

—0.79 

06:U8U 
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1 

1864. 

BKCTANOULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

Z'. 

True  LoDgitode. 

X' 

Latitudo. 

Log.Rad. 

Aug.  15 

—.6534885 

3272 

+.7119774 

.0919 

+.3099053 

9832 

13§  i 

52.3 

§.4 

-ok) 

0.0 
062881 

2.0 

.6599066 

7462 

.7068917 

:0077 

.3066988 

7771 

130  33 

96.4 

53.4 

0.81 

062576 

2J5 

.6662777 

1182 

7017556 

8731 

.3044704 

5492 

131  2 

80.8 

37.7 

0.80 

062265 

3.0 

.6726012 

4426 

.696o6'J5 

6c}85 

.3022204 

2996 

131  31 

65.4 

22.2 

0.79 

C61947 

35 

.6788768 

7191 

.6913339 

4544 

i2999489 

:02H5 

132  0 

50.3 

7.1 

0.77 

061623 

4.0 

—.6851037 

:9470 

+.6860490 

1710 

+.2976561 

7361 

132  28 

95.4 

52.1 

0.75 

061294 

4.5 

.6912816 

1259 

.6807154 

8389 

.2953421 

4225 

132  57 

80.7 

37.3 

0.71 

060959 

5.0 

.6974102 

2555 

.6753332 

4581 

.2930072 

0880 

133  26 

66.3 

22.9 

0.67 

06C618 

55 

.7J34890 

3353 

.6699030 

:0294 

.2906514 

7326 

133  55 

52.1 

8.7 

0.63 

06(.272 

6.0 

7095174 

3647 

J6644252 

5530 

.2882751 

3567 

134  23 

96.1 

54.6 

0.58 

059920 

6.5 

—.7154950 

3433 

+,6589002 

:0294 

+J2858784 

9604 

134  52 

84.4 

40.9 

0.52 

059563 

7.0 

.7214215 

2709 

.6533285 

4591 

.2834613 

5437 

135  21 

70.9 

27.3 

0.46 

059200 

75 

.7272964 

1468 

.6477104 

8424 

iJ810242 

1070 

135  50 

57.6 

13.9 

0.40 

058832 

8.0 

.7331192 

:9707 

.6420465 

1799 

^2785671 

6502 

136  19 

445 

0.7 

0.33 

058459 

85 

.7388895 

7421 

.6363372 

4720 

iJ760903 

1740 

136  47 

91.6 

47.8 

057 

058081 

9.0 

—.7446071 

4608 

+.6305829 

7191 

+.2735939 

6777 

137  16 

79.0 

35.1 

0.20 

057699 

95 

.7502715 

1263 

.6247840 

9216 

5710782 

1624 

137  45 

66.6 

22.7 

0.14 

057313 

10.0 

.7558822 

7382 

.6189409 

.0798 

.2685433 

6278 

138  14 

54.4 

10.4 

—0.07 

056923 

105 

.7614388 

2959 

.6130542 

1945 

iK59896 

:0745 

138  42  1025 

585 

0.00 

056529 

11.0 

.7669410 

7993 

.6071241 

2657 

^2634171 

5023 

139  11 

90.8 

46.7 

+0.07 

056131 

115 

—.7723885 

2480 

+.6011511 

2941 

+.2608258 

9114 

139  40 

79.3 

355 

0.13. 

055729 

12.0 

.7777810 

6417 

.5951358 

2800 

iJ582l61 

3020 

140  9 

68.0 

23.8 

0.19 

055324 

125 

.7831180 

:9799 

5890784 

2239 

.2555883 

6746 

140  38 

57.0 

12.7 

054 

054916 

13.0 

.7883992 

2624 

.5829794 

:1262 

.2529423 

:0289 

141  7 

46.3 

1.9 

059 

054504 

135 

.7936243 

4887 

5768392 

9873 

i2502785 

3655 

141  35 

95.8 

51.4 

0.33 

054089 

14.0 

—.7987929 

6586 

+.5706584 

8077 

+.2475970 

6843 

142  4 

85.6 

41.1 

0.36 

053672 

145 

.8039048 

7718 

5644.373 

5879 

.2448980 

9856 

142  33 

75.7 

315 

0.39 

053253 

15.0 

.8089595 

8278 

.5581763 

3282 

.2421816 

2695 

143  2 

66.1 

215 

0.41 

052831 

155 

.8139567 

8263 

5518759 

:0291 

i2394480 

5362 

143  31 

56.8 

12.2 

0.41 

052406 

16.0 

.8188960 

7669 

.5455364 

6908 

.2366975 

7860 

144  0 

47.8 

3.1 

0.42 

051978 

165 

—.8237771 

6493 

+5391583 

3140 

+.2339301 

:0189 

144  28 

99.1 

54.4 

0.41 

051547 

17.0 

.8285997 

4733 

.5327418 

8987 

i»11461 

2352 

144  57 

90.8 

46.0 

0.40 

051114 

175 

.8333634 

2384 

5262875 

4457 

.2283457 

4351 

145  26 

82.8 

38.0 

0.38 

050680 

18.0 

.8380679 

:9443 

5197958 

9552 

.2255291 

6187 

145  55 

755 

30.3 

0.35 

050244 

185 

.8427129 

5907 

5132671 

4277 

.2226963 

7862 

146  24 

68.0 

23.1 

0.32 

049805 

19.0 

—.8472981 

1773 

+5067018 

8636 

+J2198476 

9377 

146  53 

61.1 

16.1 

058 

049364 

195 

-8518231 

7037 

5001004 

2634 

.2169832 

:0736 

147  22 

54.6 

9.6 

054 

048920 

21.0 

.8562877 

1698 

.4934633 

6275 

.2141033 

1939 

147  51 

485 

3.4 

0.19 

048474 

215 

.8606914 

5750 

.4867909 

9563 

5112080 

2989 

148  19  102.8 

57.7 

0.13 

048026 

21.0 

.8650339 

:9189 

.4800836 

2502 

5082976 

3887 

148  48 

975 

52.3 

0.07 

047576 

215 

—.8693149 

2014 

+.4733419 

5097 

+5053723 

4636 

149  17 

92.7 

475 

+0.01 

047123 

22.0 

.8735340 

4223 

.4665660 

7350 

5024322 

5237 

149  46 

88.3 

43.0 

—0.05 

046668 

225 

.8776909 

5804 

.4597566 

9268 

.1994773 

5690 

150  15 

84.4 

39.1 

0.12 

046210 

23.0 

.8817852 

6762 

.4529140 

:0853 

.1965080 

5999 

150  44 

80.9 

355 

0.18 

045749 

235 

.8858166 

7091 

.4460386 

2111 

.1935246 

6167 

151  13 

77.8 

32.4 

0.24 

045285 

24.0 

—.8897848 

6789 

+.4391310 

3046 

+.1905271 

6194 

151  42 

755 

29.7 

0.30 

044817 

245 

.8936894 

5850 

.4321915 

3663 

.1875158 

6083 

152  11 

73.0 

275 

0.36 

044346 

!    25.0 

.8975300 

4272 

.4252205 

3964 

.1844910 

5837 

152  40 

71.3 

25.7 

0.42 

043871 

255 

.9013063 

2051 

.4182187 

3957 

.1814528 

5457 

153  9 

70.1 

245 

0.47 

043393 

26.0 

.9050179 

:9183 

.4111864 

3645 

a784014 

4945 

153  38 

69.3 

23.6 

0.52 

042912 

265 

—.9086645 

5665 

+.4041243 

3035 

+.1753371 

4304 

154  7 

69.0 

23.3 

0.56 

042427 

27.0 

.9122458 

1494 

.3970327 

2129 

.1722601 

3536 

154  36 

69.1 

23.3 

0.60 

041938 

275 

.9157614 

6662 

.3899124 

:0937 

.1691705 

2642 

155  5 

69.7 

23.9 

0.63 

041445 

28.0 

.9192111 

1180 

3R27635 

9458 

.1660688 

1626 

155  34 

70.8 

24.9 

0.66 

040948 

285 

.9225947 

5032 

.3755869 

7702 

.1629549 

:0489 

156  3 

72.4 

265 

0.67 

040447 

29.0 

—.9259117 

8219 

+.3683830 

5673 

+.1596293 

9234 

156  32 

74.4 

28.4 

0.68 

039942 

295 

.9291619 

0738 

.3611522 

3375 

.1566920 

7862 

157  1 

76.8 

30.8 

0.68 

039432 

30.0 

.9323448 

2584 

.3538951 

.■0813 

.1535434 

6377 

157  30 

79.6 

335 

0.67 

038918 

305 

.9354692 

3755 

.3466122 

7994 

.1503836 

4780 

157  59 

82.9 

36.8 

0.65 

038399 

31.0 

.9385080 

4250 

.3393041 

4922 

.1472130 

3075 

158  28 

86.7 

405 

0.63 

037876 

315 

—.9414877 

4064 

+.3319713 

-.1604 

+.1440316 

1262 

158  57 

90.9 

44.7 

—0.60 

037349 
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1864. 

SBGTANGULAR  BQUATORIAL. 

POLAR  BCLIPnC.          1 

X. 

Z'. 

Y. 

V, 

Z. 

Z'. 

1  =  ©'8 
Trae  Longitude. 

V 

Latitoda. 

Loff-KaiL 

Sept.  1. 0 

—.9443990 

3194 

+.3246143 

8043 

+.1408399 

9346 

15§26  9d'.5 

49.2 

— 057 

0.0 
036817 

*^  1.5 

.9472419 

1640 

.3172338 

4247 

.1376380 

7328 

159  55  100.5 

54.2 

0^ 

036281 

2.0 

.9500160 

:9399 

30f)8304 

K)222 

.1344260 

5209 

160  24  106.0 

59.6 

0.48 

035741 

2.5 

.9527213 

6469 

.3084046 

5973 

.1312044 

2994 

160  54  51.9 

5.5 

0.43 

035196 

3.0 

.9553572 

2846 

.2949570 

:1505 

.1279733 

:0684 

161  23  58Si 

11.7 

0.37 

034648 

3.5 

—.9579237 

8529 

+.2874882 

6826 

+.1247330 

8282 

161  52  64.9 

18.4 

—0.31 

034095  ' 

4.0 

.9604207 

3517 

.2799986 

;1938 

.1214838 

5791 

162  21  72:0 

25.4 

0.25 

033539 

4J> 

.9628478 

7806 

.2724890 

6850 

.1182259 

3213 

162  50  79.5 

329 

0.18 

033979 

5.0 

i)652049 

1395 

.2649598 

:1566 

.1149594 

:0548 

163  19  874 

40.7 

0.11 

032415 

5.5 

.9674918 

4282 

.2574118 

6094 

.1116848 

7803 

163  48  95.6 

48.9 

— 0i)4 

031848 

6.0 

—.9697085 

6467 

+.2496452 

0435 

+.1084022 

4977 

164  17  1045 

57.4 

+0.03 

031277 

6.5 

.9718547 

7947 

.2422609 

4600 

.1051118 

2074 

164  47  53.3 

6.6 

oao 

031703 

7.0 

i)739303 

8722 

i2346594 

8592 

.1018141 

9097 

165  16  62.7 

15.8 

0.16 

030127 

7.5 

.9759352 

8789 

.2270412 

2418 

.0985090 

6047 

165  45  72.5 

25.6 

0.22 

020549 

8.0 

.9778690 

8146 

.2194069 

6082 

.0951970 

2927 

166  14  82.7 

35.7 

038 

028968 

8.5 

—.9797318 

6792 

+.21175T2 

9592 

+.0918781 

9738 

166  43  93.3 

46.3 

+0.33 

028384 

9.0 

.9815236 

4729 

i2040923 

2950 

.0885529 

6486 

167  12  104.3 

57iJ 

0.38 

027798 

9.5 

.9832441 

1952 

.1964131 

6165 

.0852213 

3170 

167  42  55.6 

8i> 

0.42 

027210 

10.0 

.9848934 

8464 

.1887199 

9239 

.0818837 

9794 

168  U  67.3 

20.1 

0.46 

096621 

10.5 

.9864713 

4261 

.1810134 

2180 

.0785402 

6359 

168  40  79^ 

32.2 

0.49 

006031 

11.0 

—.9879775 

9342 

+.1732942 

4994 

+.0751912 

2868 

169  »  9d.O 

44.8 

+0.51 

025439 

11.5 

.9894122 

3708 

.1655627 

7685 

.0718368 

9324 

169  38  105.0 

57.8 

0.52 

024846 

12.0 

.9907751 

7356 

.1578195 

:0259 

.0684772 

5727 

170  8  58.4 

11.1 

0.53 

024252 

12.5 

.9920662 

0285 

.1500651 

2721 

.0651127 

2082 

170  37  72iJ 

24.9 

0.53 

023657 

13.0 

.9932851 

2496 

.1422999 

5074 

.0617435 

8389 

171  6  86.4 

39i) 

0J32 

023062 

13.5 

—.9944325 

3966 

+.1345247 

7327 

+.0583699 

4653 

171  35  101.1 

53.7 

+050 

062466 

14.0 

.9955075 

4756 

.1267398 

9483 

.0549921 

:0874 

172  5  56.3 

8.8 

0.48 

021870 

14.5 

.9965104 

4804 

.1189459 

:1549 

.0516104 

7056 

172  34  72.0 

24.5 

0.45 

021273 

15.0 

.9974410 

4130 

.1111436 

3530 

.0482249 

3200 

173  3  88.1 

40.5 

0.42 

020676 

15.5 

.9982993 

2732 

.1033333 

5432 

.0448360 

9310 

173  32  104.6 

57.0 

0.37 

020078  , 

16.0 

—.9990852 

0611 

+.0955154 

7857 

+.0414437 

5386 

174  2  61.6 

14X) 

+0.32 

019480 

16.5 

.9997986 

7764 

.0876905 

9012 

.0380483 

1431 

174  31  79.1 

31.5 

OSgT 

018683  > 

17.0 

1.0004393 

4191 

.0798593 

:0704 

.0346503 

7450 

175  0  97.1 

49.4 

Oi21 

018286 

17.5 

1.0010074 

:9892 

.0720222 

2337 

.0312496 

3442 

175  30  55.6 

7.9 

0.15 

017688 

18.0 

1.0015027 

4865 

.0641796 

3Dlp 

.0278466 

9411 

175  59  74.6 

26£ 

0.09 

017091 

18.5 

-1.0019252 

8110 

+.0563323 

5446 

+.0244414 

5358 

176  26  94.2 

46.4 

+0.03 

016493 

19.0 

1.0022747 

1625 

.0484806 

6932 

.0210344 

1286 

176  58  54.3 

6.4 

—0.04 

015896 

19.5 

1.0025512 

5410 

.0406252 

8382 

.0176257 

7198 

177  27  74.9 

27.0 

0.11 

016298 

20.0 

1.0027545 

7463 

.0327665 

9798 

.0142157 

3096 

177  56  96.1 

48.1 

0.17 

014700 

30.5 

1.0028846 

8784 

.0249052 

:1188 

.0108044 

8962 

178  26  57.8 

9.8 

0J23 

014101 

21.0 

-1.0029416 

9374 

+.0170417 

2556 

+.0073923 

4859 

178  55  80.1 

32.1 

— OiJ9 

013602 

21.5 

1.0029253 

9231 

.0091766 

3908 

.0039796 

:0729 

179  24  103.0 

54.9 

0.35 

012902 

22.0 

1.0028355 

8354 

+.0013104 

5$248 

+.0005663 

6595 

179  54  66.4 

18.3 

0.40 

012301 

22.5 

1.0026722 

6741 

—.0065563 

3416 

—.0028471 

7641 

180  23  90.4 

42.2 

0.44 

011700 

23.0 

1.0024352 

4391 

.0144230 

2081 

.0062604 

1676 

180  63  55.0 

6.8 

0.48 

011097 

23.5 

-1.0021246 

1305 

-.0222890 

0738 

—.0096733 

5807 

181  22  80J2 

31.9 

—051 

010494 

24.0 

1.0017404 

7484 

.0301538 

:9384 

.0130856 

:9932 

181  51  105.9 

57.6 

054 

009889  ' 

24.5 

1.0012825 

2925 

.0380168 

:8012 

.0164973 

4051 

182  21  72.2 

23.8 

056 

009283 

25.0 

1.0007509 

7629 

.0458772 

6614 

.0199080 

8160 

182  50  99.1 

50.7 

057 

006675  . 

25.5 

1.0001453 

1593 

.0537347 

5187 

.0233173 

2255 

183  20  66.6 

18.2 

057 

008CG6 

26.0 

—.9994659 

4819 

—.0615884 

3723 

—.0267248 

6333 

183  49  94.6 

46.2 

—056 

007466 

26.5 

.9987128 

7308 

.0694379 

2216 

.0301305 

0392 

184  19  63.2 

14,8 

056 

006844 

27.0 

.9978859 

9059 

.0772826 

0662 

.0335340 

4430 

184  48  92.3 

43.8 

055 

00G230 

27.5 

.9969852 

:0072 

.0851219 

:9054 

.0369352 

8444 

185  18  62i) 

13.5 

0.53 

005615 

28.0 

.9960105 

0345 

.0999549 

7383 

.6403336 

2431 

185  47  92i2 

43j6 

0.49 

004996 

28.5 

-.9949619 

9879 

—.1007814 

5647 

—.0487890 

6888 

186  17  68.0 

14.4 

-^.45 

004379 

29.0 

.9938396 

8676 

.1086006 

3838 

.0471213 

0314 

186  46  94.3 

45.6 

0.40 

003757 

29.5 

.9926435 

6735 

.1164117 

1048 

.0505102 

4206 

187  16  66.1 

17.4 

0.34 

003133 

30.0 

.9913736 

4056 

.1242141 

:9072 

.0538951 

8058 

187  45  98.5 

49,7 

0.28 

.002507 

30.5 

.9900300 

0640 

.1320074 

-.7905 

.0672762 

1872 

188  15  71.4 

22.6 

OiS 

001H79  1 

Oct.  1.0 

—.9886128 

6488 

—.1397909 

5740 

—.0606529 

5642 

188  44  104.8 

56.0 

— 0.16J  00124!»  j 
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D»te, 

1864. 

KSSL^TANGULAR  EQUATORTATi. 

FOLAR  BCMPTIC. 

X. 

X'. 

T. 

Y». 

Z. 

Z'. 

1  =  0*8 
True  LoDgitnde. 

k' 

a  =  ©'8 
Latitude. 

Iiog.Rad. 

Vect.«p. 

1 

Oct  1.5 

—.9671222 

1602 

^.1475639 

3470 

—.0640251 

:9367 

189  14  78.7 

Ad 

— 0"09 

0.0 
000617 

2.0 

.9855583 

5983 

.1553259 

1090 

.0673925 

3044 

189  44  53.1 

45 

—0.02 

||9|99984 
999350 

2.5 

.9839212 

9632 

1630763 

:8594 

.0707549 

6671 

190  13  88.0 

39.1 

+0.04 

3.0 

.9822109 

2550 

.1708143 

5974 

.0741118 

0244 

190  43  63.3 

14.3 

0.11 

998714 

3.5 

i)804277 

4738 

.1785394 

3226 

.0774632 

3760 

191  12  99.2 

505 

0.18 

998076 

4.0 

—.9785716 

6197 

^.1862509 

0342 

—.0808087 

7220 

191  42  75.5 

26.4 

-1-055 

997438 

4.5 

.9766428 

6929 

.1939484 

7318 

.0841482 

0619 

1C2  12  52.2 

3.1 

0.31 

996800 

5.0 

.9746415 

6937 

i2016312 

4148 

.0874812 

3953 

192  41  89.4 

405 

0.36 

996160 

5.5 

.9725677 

6219 

.2092988 

0825 

.0908076 

7220 

193  11  67.1 

17.9 

0.41 

995521 

6.0 

.9704216 

4779 

.2169503 

7342 

.0941272 

0420 

193  40  105.2 

55.9 

0.46 

994880 

6.5 

-.9632034 

2617 

—.2245856 

3697 

—.0974396 

3548 

194  10  83.8 

34.5 

H-0.50 

994238 

7.0 

.9659133 

9737 

i»22034 

:9877 

.1007447 

6603 

194  40  62.8 

13.4 

0.54 

993506 

7.5 

.9635515 

6139 

JJ398038 

5883 

.1040422 

:9582 

195  9  1025 

52.8 

0.57 

992955 

8.0 

.9611181 

1826 

iM73«)9 

1707 

.1073317 

2481 

195  39  82.1 

32.6 

0.59 

992314 

8.5 

.9586133 

6798 

i3549493 

7344 

.1106132 

5300 

.196  9  62.5 

13.0 

0.60 

991673 

9.0 

—.9560373 

1059 

—5624934 

2788 

—.1138863 

8036 

196  38  103.3 

53.7 

-♦-0.60 

991034 

9.5 

.9533904 

4610 

iJ700174 

:8031 

.1171509 

0686 

197  8  84.5 

34.9 

OM 

9903r>6 

10.0 

.9506728 

7455 

.2775211 

3073 

.1204066 

3248 

197  38  66.1 

16.4 

0J5S 

98G758 

10.5 

.9478846 

9593 

i2850039 

:7905 

.1236533 

5719 

198  7  1085 

58.5 

0.57 

989121 

11.0 

.9450261 

1029 

i2924652 

2520 

.1268907 

8098 

198  37  90.8 

41.1 

0J>5 

988486 

11-5 

—.9420975 

1763 

— i2999046 

6918 

—.1301186 

0381 

199  7  73.9 

245 

-M).52 

988752 

12.0 

.9390991 

1800 

.3073214 

1090 

.1333367 

2567 

109  37  57.4 

7.6 

0.48 

987221 

12JS 

.9360310 

1139 

.3147152 

5031 

.1365449 

4653 

200  6  101.3 

51.5 

0.44 

986592 

13.0 

.9328934 

9783 

.3220854 

:8737 

.1397428 

6637 

200  36  85.7 

35.8 

0.40 

985965 

13.5 

.9296866 

7735 

.3294316 

2203 

.1429303 

8517 

201  6  70.6 

20.7 

0.35 

985340 

14.0 

—.9264108 

4998 

—.3367531 

5422 

—.1461072 

0291 

201  36  56.0 

6.0 

+0.30 

984718 

14.5 

.9230662 

1572 

.3440496 

:8391 

.1492733 

1957 

202  5  101.9 

51.9 

0.24 

984098 

15.0 

.9196529 

7459 

.3513204 

1103 

.1524282 

3511 

202  35  88.3 

385 

0.18 

983481 

15.5 

.9161711 

2661 

.3585651 

3555 

.1555718 

4952 

203  5  755 

25.1 

0.11 

982e66 

16.0 

.9126211 

7181 

.3657831 

5740 

.1587038 

6278 

203  35  62.6 

12.5 

-h0.04 

982254 

16.5 

—.9090030 

1020 

—.3729740 

7654 

—.1618241 

7486 

204  6  50.5 

0.4 

—0.03 

961645 

17.0 

.9053171 

4181 

.3801371 

:9290 

.1649323 

8574 

204  34  Cy.O 

48.8 

0.09 

981038 

17.5 

.9015636 

6666 

.3872721 

0646 

.168C284 

:9540 

205  4  88.0 

37.8 

0.16 

98C434 

18.0 

.8977428 

8478 

.3943783 

1714 

.1711118 

0380 

205  34  77.6 

27.3 

052 

97r8:!2 

18.5 

.8938548 

9618 

.4014553 

2490 

.1741827 

1094 

206  4  67.7 

17.4 

057 

979233 

19.0 

—.8898999 

.•0088 

—.4085025 

2968 

—.1772405 

1678 

206  34  58.3 

7.9 

—0.32 

978636 

19.5 

.8858783 

9892 

.4155194 

3143 

.1802852 

2130 

207  3  109.5 

59.1 

0.37 

978041 

20.0 

.8817902 

9030 

.4225055 

3010 

.1833166 

2450 

207  33  1015 

50.7 

0.41 

977449 

20.5 

.8776359 

7507 

.4294603 

2564 

.1863344 

2634 

208  3  93.5 

43.0 

0.45 

97G859 

21.0 

.8734155 

5322 

.4363830 

1798 

.1893381 

2677 

208  33  86.4 

35.8 

0.48 

976272 

21.5 

—.8691294 

2481 

—.4432733 

0707 

—.1923279 

2581 

209  3  79.8 

295 

—0.50 

975687 

22.0 

.8647777 

8983 

.4501305 

:9286 

.1953031 

2339 

209  33  73.8 

23.1 

0.52 

9751C4 

22.5 

.8693607 

4833 

.4569543 

7531 

.1982636 

1950 

210  3  68.4 

17.7 

0.53 

974522 

23.0 

.8558787 

:0032 

.4637438 

5433 

^2012094 

1414 

210  33  63JS 

12.7 

0.53 

973,')42 

23.5 

.8513320 

4585 

.4704988 

2990 

iJ041402 

0728 

211  3  595 

8.4 

0.52 

973363 

24.0 

—.8467208 

8492 

—.4772186 

0195 

— i»70555 

:9887 

211  33  55.4 

4.5 

-OJ>0 

972786 

24.5 

.8420454 

1758 

.4839027 

7043 

i»99554 

8892 

212  3  525 

1.3 

0.48 

972210 

25.0 

.8373062 

4385 

.4905506 

3530 

.2128395 

7740 

212  32  109.6 

58.6 

0.45 

971635 

25.5 

.8325035 

6377 

.4971617 

:9648 

J2157078 

6429 

213  2  107.5 

56.5 

0.41 

971061 

26.0 

.8276375 

7736 

.5037354 

5393 

i2185597 

4954 

213  32  106.0 

54.8 

0.37 

970488 

26.5 

—.8227085 

8465 

—.5102712 

0759 

—.2213951 

3314 

214  2  105.0 

53.8 

-0.32 

969916 

27.0 

.8177170 

8569 

.5167684 

5739 

.2242137 

1507 

214  32  104.5 

535 

057 

969346 

27.5 

.8126634 

8052 

.5232266 

0329 

i2270154 

:9530 

215  2  104.5 

535 

0.22 

968776 

28.0 

.8075479 

6916 

5296452 

4524 

.2297999 

7382 

215  32  105.1 

53.7 

0.16 

966207 

28.5 

.8023709 

5165 

.5360237 

:8317 

.2325670 

5059 

216  2  1065 

54.8 

—0.09 

967638 

29j0 

-.7971388 

2802 

—.5423616 

1705 

—.2353164 

2560 

216  32  107.8 

56.3 

-0.03 

967071 

29.5 

.7918340 

9633 

.5486584 

4682 

.2380480 

:9882 

217  2  109.9 

58.4 

-f.0.04 

9665(.5 

30.0 

.7864750 

6269 

.5549133 

7240 

.2407614 

7024 

217  33  52.4 

0.8 

0.11 

965040 

30.5 

.7810561 

2092 

.5611259 

:9675 

.2434565 

3982 

218  3  55.4 

3.7 

0.18 

965376 

31.0 

.7755777 

7326 

.5672958 

1083 

5461331 

0755 

218  33  58.8 

7.0 

0.25 

964813 

31.5 

—.7700403 

1971 

—.5734224 

2358 

-.2487909 

7340 

219  3  62.7 

10.9 

-fO.32 

964251 

B  TIm  flnt  figures  of  this  and  the  following  logarithms  an  9.9. 
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Date, 
1864. 

RBCTANGULAB  SQUATORIAL. 

POLAR  BCLIPTIO.         { 

X. 

X'. 

Y. 

v. 

Z. 

Z'. 

l-©'8 
True  Longitude. 

X' 

a  =  0'8 

lAtitude. 

Vect.  =  ^' 

Nov.  1.0 

—.7644443 

6029 

—.5795050 

3194 

-iJ514296 

3735 

21§  33  67.0 

lg.l 

H-0';38 

93      \ 
963690  1 

1.5 

.7587901 

9505 

.5855433 

3587 

iJ540492 

:9938 

220  3  71.7 

19.8 

0.44 

963131 

2.0 

.7530782 

2404 

5915368 

3532 

.2566492 

5946 

220  33  76.9 

24.9 

0.49 

962571 

2.5 

.7473091 

4732 

.5974a5l 

3025 

i2592297 

1758 

221  3  82.5 

30.5 

0.54 

962013 

3.0 

.7414832 

6491 

.6033876 

2060 

.2617903 

7372 

221  33  88.5 

36.4 

0.58 

961457 

3.5 

—.7356009 

7686 

—.6092440 

0634 

—.2643310 

2787 

222  3  94.9 

42.8 

-hO.61 

960904 

4.0 

.7296628 

8323 

.6150535 

:8740 

.2668514 

7999 

222  33  101.7 

49.5 

0.64 

960353 

4.5 

.7236694 

8407 

.6208158 

6:174 

ia693515 

3008 

223  3  108.8 

56.5 

0.66 

959804 

5.0 

.7176210 

7941 

.6265304 

3531 

.2718309 

7809 

223  34  56.3 

3.9 

0.67 

959257 

5.5 

.7115183 

6932 

.6321974 

0212 

.2742896 

2404 

224  4  64.2 

11.8 

0.67 

958712 

6.0 

—.7053616 

5383 

—.6378162 

6412 

—.2767272 

6788 

224  34  72.5 

20.0 

+0.66 

958170  1 

6.5 

.6991515 

3298 

.6433860 

2121 

.2791437 

0961 

225  4  81.1 

28.6 

0.64 

957633 

7.0 

.6028885 

:0687 

.6489060 

7333 

.2815388 

4920 

225  34  90.1 

37.5 

0.62 

957099 

7.5 

.6865731 

7551 

.6543764 

2048 

.2839124 

8664 

226  4  9<).4 

46.8 

0.60 

956568  i 

ao 

.6802058 

3895 

.65J)7970 

6266 

.2862645 

2193 

226  34  109.1 

56.4 

0.57 

956040  i 

8.5, 

—.6737870 

9725 

—.6651673 

:9981 

—.2885945 

5501 

227  5  59.2 

6.5 

+053 

955516 

9.0* 

.6673171 

5043 

.6704868 

3186 

.2909026 

8590 

227  35  69.6 

16.8 

0.48 

954996 

9.5 

.6607967 

9856 

.6757547 

5879 

.2931885 

1457 

228  5  80.4 

27.5 

0.43 

954480 

10.0 

J6542262 

4168 

.6800711 

8055 

i»54519 

4100 

228  35  91.5 

38.5 

0.38 

953C68 

10.5 

.6476062 

7985 

.6861356 

-.9713 

.2976028 

6517 

229  5  103.0 

60.0 

0.32 

953461 

11.0 

—.6409370 

:1310 

—.6912476 

0847 

—.2999111 

8709 

229  36  54.9 

1.8 

+0i26 

£^2958 

11.5 

J6342192 

4149 

.6963070 

1454 

.3021065 

0669 

230  6  67.2 

14.1 

0.20 

952459 

12.0 

.6274533 

6506 

.7013133 

1531 

.3042788 

2403 

230  36  79.9 

26.7 

0.14 

951966 

12.5 

.6206398 

8388 

.7062662 

1074 

.3064280 

3903 

231  6  92.9 

39.7 

0.08 

951479 

13.0 

.6137792 

9798 

.7111651 

0077 

.3085539 

5171 

231  36  106.3 

53.0 

+0.01 

950997 

J3.5 

—.6068719 

:0741 

—.7160101 

:8541 

—.3106563 

6203 

232  7  60.1 

6.7 

-O.06 

950519  1 

14.0 

.5999183 

:1221 

.72(18005 

6459 

.3127350 

6999 

232  37  74.3 

20.8 

0.12 

J60046 

14.5 

.5929190 

.1244 

.7255361 

3829 

.3147899 

7556 

233  7  88.9 

35.3 

0.18 

949579 

15.0 

.5858745 

:0815 

.7302164 

0646 

.3168208 

7874 

233  37  103.9 

50.2 

0.23 

949118  ; 

15.5 

.5787853 

9939 

.7349411 

6907 

.3188276 

7950 

234  8  59.3 

5.6 

0.28 

948661 

16.0 

—5716519 

8621 

—.7394098 

2609 

—.3208100 

7783 

234  38  75.1 

21.3 

—0.32 

948909 

16.5 

.5644747 

6858 

.7439222 

7747 

.3227681 

7372 

235  8  91.3 

37.5 

0.36 

947762  ' 

17.0 

.5572541 

4674 

.7483779 

2319 

.3247013 

6713 

235  38  108.0 

54.1 

0.40 

947321 

17.5 

.5499907 

:2a56 

.7527766 

6321 

.3266098 

5806 

236  9  65.1 

11.2 

0.42 

946885 

18.0 

.5426850 

9014 

.7571180 

:9750 

.3284935 

4652 

236  39  82.6 

28.6 

0.44 

946454 

18.5 

—.5353374 

5553 

—.7614018 

2603 

—.3303521 

3247 

237  9  100.6 

46.5 

—0.45 

946028 

19.0 

.5279485 

:1679 

.7656274 

4874 

.3321854 

1589 

237  40  59.0 

4.8 

0.46 

945606 

19.5 

.5205188 

7397 

.7697944 

6559 

.3339933 

9677 

238  10  77.8 

23.5 

0.45 

945189  1 

20.0 

.5130488 

2712 

.7739026 

7657 

.3357756 

7510 

238  40  97.1 

42.7 

0.44 

944777 

20.5 

.5055390 

7629 

.7779518 

8164 

.3375321 

5084 

239  11  56.8 

2.4 

0.42 

944369 

21.0 

-.4979900 

:2153 

—.7819413 

8075 

—.3392628 

2401 

239  41  76.9 

22.4 

—0.39 

943965 

21.5 

.4904023 

6290 

.7858706 

7386 

.3409674 

9456 

240  11  97.4 

42.9 

0.36 

9435^ 

22.0 

.4827766 

:0047 

.7897399 

6093 

.3426458 

6250 

240  42  58.4 

3.8 

0.32 

943169  1 

22.5 

.4751133 

3428 

.7935484 

4194 

.3442978 

2779 

241  12  79.8 

255 

0.27 

942777  , 

23.0 

.4674131 

6440 

.7972958 

1684 

.3459234 

9045 

241  42  101.6 

46.9 

0.22 

942389 

23.5 

—.4596765 

9088 

—.8009818 

8560 

—.3475224 

5044 

242  13  63.7 

8.9 

—0.16 

942005 

24.0 

.4519041 

:1378 

.8346062 

4821 

.3490945 

0775 

242  43  86.2 

31.3 

0.10 

941624 

24.5 

.4440964 

3315 

.8081685 

0461 

.3506397 

6236 

243  13  109.2 

54.2 

—0.03 

941246 

25.0 

.4362541 

4905 

.8116684 

5477 

.3521579 

1428 

243  44  72.5 

17.4 

+0.03 

940872 

25.5 

.4283778 

6155 

.8151057 

.•9867 

.3536488 

6346 

244  14  96.2 

41.1 

0.10 

940501  ' 

26.0 

—.4204682 

7072 

—.8184800 

3628 

—.3551124 

0992 

244  45  60.3 

5.1 

+0.16 

940134 

26.5 

.4125258 

7661 

.8217910 

6755 

.3565485 

5362 

245  15  84.7 

29.5 

0J23 

939770 

27.0 

.4045513 

7929 

8250384 

:9247 

.3579570 

9457 

245  45  109.5 

54.2 

0.29 

939410  , 

27.5 

.3965453 

7882 

.8282219 

1100 

.3593378 

3274 

246  16  74.6 

19.2 

0.35 

939053 

28.0 

.3885086 

7527 

.8313409 

2308 

.3606908 

6814 

246  46  99.9 

44.4 

0.41 

^8698 

28.5 

—.3804417 

6870 

-.8343954 

2871 

—.3620158 

0073 

247  17  65.5 

9.9 

+0.47 

938346 

20.0 

.3723453 

5918 

.8373a51 

2787 

.3633128 

3053 

247  47  91.5 

35.8 

0.52 

937997 

i    29.5 

.3642200 

4679 

.8403098 

2052 

.3645815 

5749 

248  18  57.8 

2.0 

0.57 

937652 

1    30.0 

.3560665 

3154 

.8431691 

0664 

.3(ir>8219 

8163 

248  48  84.3 

28.4 

0.61 

937311 

1    30.5 

.3478855 

:1356 

.8451K530 

8621 

.3670339 

0292 

249  18  111.1 

55.2 

0.65 

936972 

Dec.  1.0 

—.3396775 

9287 

—.8486912 

5922 

-.3682173 

2136 

249  49  78.1 

22.1 

+0.68 

9366361 
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1 

;   Date, 
I  1864. 

RKCTANGULAK  BQUATOEIAL. 

POLAR  ECLIPTIC. 

X, 

X', 

Y, 

Y'» 

SE« 

Xf. 

i  =  ©'8 

X' 

(J  =  ©'8 

Log.  Had. 

1 

True  Longitude. 

V©ct.»/». 

Dec.  1-5 

—.3314433 

6957 

—.8513535 

2563 

-.3693722 

3694 

250  19  10(>'.4 

4§.4 

+0.70 

■  9.6 
936304 

2.0 

.3231837 

4372 

.8539495 

8542 

.3704983 

4965 

250  50  72.9 

16.8 

0.71 

935976 

2.5 

.3148994 

:1540 

.8564792 

3858 

.3715957 

5948 

251  20  100.6 

44.4 

0.71 

935652 

3.0 

.3065909 

8466 

.8589422 

8506 

.3726643 

6644 

251  51  68.5 

125 

0.71 

935332 

3.5 

.2962588 

5156 

.8613385 

2490 

.3737041 

7052 

252  21  96.6 

405 

0.70 

935016 

4.0 

—5899040 

;1618 

—.8636679 

5804 

—.3747149 

7178 

252  52  64.9 

8.4 

+0.69 

934704 

4.5 

J2815272 

7861 

.8659303 

8447 

.3756965 

6996 

253  22  93.4 

36.8 

0.67 

934397 

5.0 

iOT1290 

3889 

.8681254 

0418 

.3766489 

6530 

253  53  62.0 

5.3 

0.63 

934095 

5.5 

.2647100 

9710 

.8702532 

1715 

.3775722 

5773 

254  23  90.8 

34.1 

0.59 

933798 

6.0 

.2562709 

5329 

.8723134 

2337 

.3784663 

4724 

254  54  59.8 

3.0 

055 

933505 

6.5 

—.2478124 

:0754 

—.8743060 

2283 

—.3793311 

3382 

255  24  88.9 

32.1 

+0.50 

933217 

7.0 

iJ393351 

5991 

.8762308 

1551 

.3801664 

1745 

255  55  58.1 

1.2 

0.44 

932935 

7.5 

.2308396 

:1046 

.8780876 

0137 

.3809723 

9814 

256  25  87.5 

305 

0.38 

932659 

8.0 

iS23267 

5926 

.8798764 

8048 

.3817487 

4588 

256  56  57.1 

0.0 

0.32 

932389 

8.5 

.2137969 

:0637 

.8815971 

5275 

.3824956 

5067 

257  26  86.8 

29.6 

056 

932124 

9.0 

-•2052509 

5186 

—.8832496 

1821 

—.3832129 

2350 

257  56  116.7 

59.4 

+0.19 

931865 

9.5 

.1966893 

9579 

.8848338 

7679 

.3839006 

9137 

258  27  86.7 

29.3 

0.13 

931612 

10.0 

.1881128 

3822 

.8863495 

2861 

.3845585 

5727 

258  57  116.9 

59.4 

+0.06 

931366 

10.5 

.1795220 

7922 

.8877967 

7354 

.3851867 

2019 

259  28  87.2 

29.7 

0.00 

931126 

.   11.0 

.1709175 

:1885 

.8891754 

1162 

.3857851 

8014 

259  59  57.7 

0.1 

—0.07 

930892 

11.5 

— .1G23000 

5718 

—.8904855 

4284 

—.3863537 

3710 

260  29  88.4 

30.7 

-0.13 

930665 

12.0 

.1536701 

9427 

.8917268 

16718 

.3868925 

9109 

261  0  59.2 

1.4 

0.19 

930445 

12.5 

.1450284 

3018 

.8928991 

8461 

.3874014 

4208 

261  30  90.2 

32.3 

0.25 

930232 

13.0 

.1363756 

6497 

.8940024 

:9517 

.3878803 

9008 

262  1  61.3 

3.3 

0.30 

930026 

13.5 

.1277123 

9874 

.8950367 

:9681 

.3883293 

3508 

262  31  92.6 

345 

0.34 

929827 

f4.0 

—.1190390 

3146 

—.8960019 

:9555 

—.3887482 

7707 

263  2  64.1 

5.9 

-0.38 

929635 

14.5 

.1103565 

6328 

.8968980 

8537 

.3891371 

1606 

263  32  96.8 

375 

0.41 

929450 

15.0 

.1016653 

9422 

.8977248 

6827 

.3894959 

5205 

264  3  67.6 

9.2 

0.44 

929271 

15.5 

.0929661 

:2436 

.8984823 

4424 

.3898246 

8502 

264  33  99.6 

41.2 

0.45 

929099 

16.0 

.0842596 

5377 

.8991703 

1326 

.3901231 

1497 

265  4  71.8 

13.3 

0.46 

928934 

16.5 

—.0755463 

8250 

—.8997887 

7532 

—.3903914 

4190 

265  34  104.2 

45.7 

-0.45 

928776 

17.0 

.0668269 

:1062 

.9003374 

3041 

.3906295 

6581 

266  5  76.7 

18.1 

0.44 

928624 

17.5 

.0581621 

3820 

.9008165 

7854 

.3908373 

8669 

266  35  1095 

50.8 

0.43 

928479 

18.0 

.0493725 

6529 

.9012259 

1971 

.3910147 

0453 

267  6  82.4 

23.6 

0.41 

92a340 

18.5 

.0406388 

9197 

.9015655 

5389 

.3911618 

1934 

267  36  115.6 

56.7 

0.38 

928207 

19.0 

—.0319015 

:1829 

—.9018351 

8108 

—.3912785 

3111 

268  7  88.9 

29.9 

-0.34 

928080 

195 

.02:31613 

4432 

.9020347 

0126 

.3913649 

3985 

268  38  62.4 

3.3 

0.30 

927960 

20.0 

.0144189 

7012 

.9021642 

1444 

.3914208 

4555 

269  8  96.1 

36.9 

0.25 

927846 

20.5 

—.0056749 

9576 

i)022237 

2062 

.3914463 

4820 

269  39  70.0 

10.8 

050 

927737 

21.0 

-h.0030699 

:7868 

.9022129 

1977 

.3914413 

4780 

270  9  104.1 

44.8 

0.14 

927634 

21.5 

-h.0118150 

5315 

—.9021319 

1190 

—.3914059 

4436 

270  40  78.3 

18.9 

—0.07 

927536 

22.0- 

.0205597 

2759 

.9019807 

9701 

.3913399 

3787 

271  10  112.7 

53.2 

-0.C2 

927443 

22.5 

.0293033 

0192 

.9017592 

7509 

.3912435 

2833 

271  41  87J2 

27.6 

+0.04 

927356 

23.0 

.0380449 

:7605 

.9014674 

4614 

.3911165 

1573 

272  12  61.9 

25 

0.11 

927273 

23.5 

.0467839 

4992 

.9011053 

1016 

.3909690 

:0008 

272  42  96.7 

36.9 

0.18 

927195 

24.0 

-h.0555195 

2345 

—.9006728 

6715 

—.3907709 

8138 

273  13  71.7 

11.8 

+054 

927122 

24.5 

.0642511 

:9658 

.9001700 

1710 

.3905523 

5962 

273  43  106.8 

46.8 

0.31 

927C53 

25.0 

.0729781 

6926 

^995968 

6002 

.3903033 

3482 

274  14  82.1 

22.0 

0.37 

926989 

25.5 

.0816997 

4140 

.8989532 

9589 

.3900238 

0697 

274  44  1175 

57.4 

0.43 

r.26r29 

26.0 

.0904151 

1292 

.8982392 

2473 

.3897138 

7607 

275  15  92.9 

32.7 

0.49 

926674 

26.5 

•4-.0991235 

:8374 

—.8974550 

4654 

—.3893733 

4212 

275  46  6S.6 

8.3 

+0.54 

926823 

27.0 

.1078241 

5379 

.8966006 

6134 

.3890024 

0513 

276  16  104.1 

43.8 

0.58 

926776 

27.5 

.1165163 

2300 

.8956760 

6912 

.3886010 

6509 

276  47  79.7 

19.3 

0.62 

926733 

28.0 

.1251993 

:9129 

.8946814 

6990 

.3881693 

2202 

277  17  115.3 

54.8 

0.65 

92661)4 

28.5 

.1338725 

5861 

.8936168 

6368 

.3877072 

7591 

277  48  91.0 

30.4 

0.67 

926659 

2^.0 

+.1425351 

2487 

—.8924823 

5047 

—.3872149 

2678 

278  19  66.6 

5.9 

+0.69 

926629 

295 

.1511864 

-.9000 

.a912779 

3027 

.3866923 

7462 

278  49  102.3 

415 

0.70 

926603 

30.0 

.1598257 

5393 

.8900038 

0310 

.3861396 

1945 

279  20  77.9 

17.0 

0.70 

926581 

305 

.1684525 

1662 

.8886602 

6898 

.3a55567 

6126 

279  50  113.6 

52.6 

0.70 

926564 

31.0 

.1770659 

:7797 

.8872472 

2793 

.3849437 

:0005 

280  21  89.2 

28.1 

0.69 

926551 

31.5 

.1856653 

3792 

.8857648 

7993 

.3843006 

3584 

280  52  64.8 

3.6 

0.67 

C2G543 

32.0 

+.1942500 

:9641 

—.8842131 

2501 

—.3836276 

6863 

281  22  100.3 

39.0 

+0.64 

9eG*:}t) 
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MERCURY.                                                         II 

from 
Epoch. 

X. 

y- 

Z, 

Vector. 

Iiongitttde  ia 
Orbit. 

*• 

"•?'' 

1870 

40.3538 

-0.1238 

-0.0420 

9.5764 

340  36!8 

-6.42 

+  2.24 

+0.76 

1875 

0.3464 

+0.0222  J 

O.0291 

9.5420 

3  28.6 

7.98 

-0.51 

0.67 

1880 

0.2794 

0.1634 

-0.0112 

9.5102 

30  10.7 

6.01 

4.68 

40.32  ' 

1885 

+0.1534 

0.2684 

+0.0089 

94904 

60  21.3 

-5.04 

8.83 

-0.29 

1890 

-^.0093 

0.3084 

0.0268 

9.4910 

91  66.9 

+0.31 

10.10 

0.88  ; 

1895 

0.1703 

0.2740 

0.038S 

9.5118 

121  58.0 

4.83 

7.77 

1.09 

1900 

0.2963 

0.1814 

0.0418 

9.5440 

148  26.7 

6.73 

4.12 

0.95 

1905 

0.3724 

+0.0570  . 

0.0381 

9.5782 

171    6.1 

6.68 

-  1.02 

0.68 

1910 

0.3983 

-0.0758 

0.0292 

9.6090 

190  34.5 

5.77 

+  1.10 

042  : 

1915 

0.3804 

0.2007 

0.0170 

9.6339 

^07  41.5 

4.64 

245 

0.21 

1920 

0.3272 

0.3074 

+0.0033 

9.6522 

223  11.0 

3.52 

3.31 

-0.04   ' 

1925 

0.2473 

0.3890 

-0.0107 

9.6638 

237  38.5 

2.45 

3.86 

+0.11    , 

1930 

0.1486 

0.4415 

0.0240 

9.6688 

251  33.6 

1.42 

4.23 

0.23 

1935 

-0.0391 

0.4618 

0.0354 

9.6673 

265  31.9 

+0.38 

446 

0.34   ! 

1940 

+0.0732 

0.4482 

0.0443 

9.6592 

279  28.6 

-0.75 

4.59 

0.45 

1945 

0.1797 

0.3998 

0.0498 

9.6446 

294  20.9 

2.04 

4.53 

0.56 

1950 

0.2705 

0.3172 

0.0509 

9.6232 

310  30.6 

8.56 

4.17 

0.67^ 

1955 

0.3342 

0.2032 

0.0470 

9.5954 

326  37.1 

6.32 

3.23 

0.75 

1969 

0.3574 

-0.0652 

0.0374 

9.5626 

849  27.7 

7.14 

+  1.30 

0.75 

1965 

0.3267 

+0.0817 

0.0223 

9.5283 

13  50.6 

8.27 

-2.07 

0.56 

1070 

0.2346 

0.2121 

-0.0031 

9.5001 

42    6.2 

7.22 

6.62 

+0.09 

1975 

+0.0897 

0.2937 

+0.0168 

9.4879 

73  10.3 

-3.00 

9.83 

-0.56 

1980 

-^.0771 

0.3030 

0.0324 

9.4974 

104  28.6 

+2.42 

9.49 

1.02 

3985 

0.2270 

0.2420 

0.0407 

9.5241 

133  11.5 

5.91 

6.29 

1.06 

1990 

0.3335 

0.1332 

0.0410 

9.5580 

158    4.8 

6.88 

2.76 

0.85 

1995 

0.3887 

+0.0030 

0.0349 

9.5914 

179  20.8 

6.36 

-  0.05 

0.57 

2000 

0.3958 

-0.1282 

0.0246 

9.6199 

197  45.9 

6.33 

+  1.72 

0.33 

2005 

0.3626 

0.2467 

+0.0116 

.     9.6421 

214    8.6 

4.18 

2.65 

-0.13 

2010 

0.2975 

0.3438 

-0.0024 

9.6577 

229    9.0 

3.06 

3.56 

+0.03 

2015 

0.2090 

0.4141 

0.0162 

9.6666 

243  20.1 

2.03 

4.03 

0.16 

2020 

-0.1050 

04537 

0.0289 

9.6690 

257    9.4 

+1.01 

4.35 

0.38 

2025 

+0.0066 

04605 

0.0394 

9.6648 

271    2.1 

-0.06 

4.54 

0.39 

2030 

0.1176 

0.4328 

0.0470 

9.^41 

285  23.8 

1.25 

4.59 

0.50 

2035 

0.2191 

0.3703 

0.0508 

9.6367 

800  43.3 

2.62 

4.42 

0.61 

2040 

0.3002 

0.2744 

0.0499 

9.6127 

317  35.2 

4.24 

3.68 

0.71 

2045 

0.3493 

0.1494 

0.0436 

9.5826 

336  42.3 

6.08 

2.60 

0.76  1 

2050 

0.3521 

-0.0055 

0.0319 

9.5485 

358  53.9 

7.75 

+  0.12 

0.70   j 

2055 

0.2967 

■♦0.1384 

-O.0148 

9.5156 

24  51.7 

8.20 

-  3.82 

+0.40 

2060 

0.1808 

0.2529 

+0.0052 

9.4927 

54  29.4 

5.85 

8.18 

-0.17 

2065 

+0.0224 

0.3067 

0.0239 

9.4892 

86    2.7 

-0.74 

10.17 

0.79   j 

2070 

-4).1420 

0.2857 

0.0367 

9.5067 

116  33.8 

+4.17 

6.39 

1.06 

2075 

0.2763 

0.2020 

0.0417 

9.5375 

143  464 

6.56 

4.80 

0.99 

2060 

0.3621 

+0.0615 

0.0392 

9.5720 

167    6.9 

6.78 

-1.53 

0-73 

2085 

0.3970 

-0.0511 

0.0311 

9.6036 

187    74 

5.97 

+  0.77 

047 

2090 

0.3867 

0.1784 

0.0195 

9.6297 

204  37.4 

4.86 

2.24 

0.24 

2005 

0.3395 

0.2891 

+0.0059 

9.6493 

220  22.2 

3.73 

3.17 

-0.07 

2100 

0.2639 

0.3758 

-0.0081 

9.6621 

234  59.0 

2.65 

3.78 

+0.08 

2105 

0.1689 

0.4340 

0.0216 

9.6684 

246  58.1 

1.62 

4.17 

0.21 

2110 

-O.0602 

0.4605 

0.0335 

9.6681 

262  45.8 

+0.68 

444 

0.32 

2115 

+0.0522 

0.4534 

0.0429 

9.6613 

276  47.1 

-0.53 

4.68 

0.43 

2120 

0.1605 

0.4115 

0.0490 

9.6478 

291  28.6 

1.78 

4.66 

0.54 

2125 

+0.2552 

-0.3352 

-0.0511 

9.6277 

307  20.9 

-3.25 

+  4JJ7 

+0.65 

Non.  —  The  Epoch  b  the  2400,000th  daj  of  the  JoUm  Period  » 1868,  Norwibw  16. 
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MEBCUBY.                                                         1 

^. 

y- 

Z. 

Log 

Radios 
Vector. 

Orbit. 

^ 

~;i^- 

2130 

+0.3249- 

-0.2267 

-0.0481 

9.6011 

o        » 

325    2.1 

-4.97 

+  3.47 

+0.74 

'    2135 

0.3568 

-0.0924 

0.0397 

9.5690 

345  18.1 

6.82 

+  1.77 

'    0.76 

1    2140 

0.3371 

+0.0544 

0.0255 

9.5346 

8  58.1 

8.17 

-  1.32 

0.62 

1    2J45 

0.2565 

0.1904 

-0.0069 

9.5045 

36  30.7 

7.65 

5.68 

+0.20 

2150 

+0.1198 

0.2835 

+0.0132 

9.4886 

67  14.0 

-3.99 

9.44 

-0.44 

2155 

-0.0460 

0.3070 

0U)300 

9.4940 

98  43.9 

+1.48 

9.85 

0.96 

2160 

0.2016 

0.2579 

0.0397 

9.5182 

128    4.9 

5.47 

7.00 

1.08 

2165 

0.3174 

0.1560 

0.0415 

9.5515 

153  42.3 

6.84 

3.36 

0.89 

2170 

0.3822 

+0.0280 

0.0365 

9.5854 

175  35.9 

6.52 

-  0.48 

0.62 

2175 

0.3978 

-0.1042 

0.0267 

9.6150 

194  29.3 

5.53 

+  1.45 

0.37 

2180 

0.3715 

0.2259 

0U)141 

9.6385 

211  11.5 

4.39 

2.67 

0.17 

2185 

0.3118 

0.3275 

+0.0002 

9.6553 

226  24.7 

3.28 

3.45 

-0.00 

2190 

0.2270 

0.4031 

-0U)137 

9.6654 

240  42.8 

2.23 

3.96 

+0.13 

2195 

0.1253 

0.4487 

0.0267 

9.6690 

254  34.2 

1.20 

4.30 

0.26 

2200 

-0.0146 

0.4618 

0.0376 

9.6661 

268  24.4 

+0.14 

4.51 

0.37 

2905 

+0.0972 

0.4406 

o.^M^ 

9.6566 

282  38.6 

-1.01 

4.60 

0.48 

2210 

0.2012 

0,3846 

0.0504 

9.6405 

297  44.8 

2.35 

4.48 

0.59 

2^5 

0.2872 

0.2948 

0.0505 

9.6177 

314  16.4 

3.92 

4.02 

0.69 

2220 

0.3432 

0.1747 

0.0454 

9.5886 

332  54.5 

5.73 

2.92 

0.76 

2225 

0.3557 

-0.0332 

0.0346 

9.5550 

354  27.7 

7.49 

+  0.70 

0.73 

2230 

0.3119 

+0.1127 

-0U)183 

9.5213 

19  41.4 

8.29 

-  2.99 

+0.49 

2235 

0.2067 

0.2352 

+0.0014 

9.4957 

48  42.3 

6.55 

7.46 

-0.04 

2240 

+0.0538 

+0.3023 

+0.0207 

9.4881 

80    6.6 

-1.80 

-10.10 

-0.69 

VENUJ 

3. 

tmax 
Spoeh. 

a?. 

.  y- 

Z. 

Baditu 
Vector. 

LoDgitadein 
Orbit. 

1870 

-0.6499 

+0.3044 

+0.0418 

9.8566 

154  50.9 

+21.24 

-  9.95 

-1.37 

1    1875 

0.6867 

0.2097 

0U)425 

9.8569 

162  57.3 

22,40 

6.84 

1.39 

1    1880 

0-7098 

0.1107 

0.0424 

9.8571 

171    3.1 

23.11 

3.61 

1.38 

1885 

0.7189 

+0.0096 

0.0414 

9.8574 

179    8.4 

23.37 

-  0.31 

1.34 

1890 

0.7137 

-0.0917 

0U)396 

9.8577 

187  12.9 

23.15 

+  2.98 

1.28 

1895 

0.6945 

0.1912 

0.0370 

9.8581 

195  16.8 

22.49 

•6.19 

1.20 

1900 

0.6616 

0.2870 

0U)336 

9.8585 

203  19.7 

21.34 

9.26 

i:io 

1905 

0.6157 

0.3771 

0.0297 

9.8589 

211  21.8 

19.81 

12.13 

0.96 

1910 

0.5577 

0.4598 

0.0251 

9.8593 

219  23.0 

17.90 

14.75 

0.81 

1915 

0.4889 

0,5336 

0.0201 

9.8597 

227  23.2 

15.64 

17.07 

0.64 

1920 

0.4105 

0.5970 

0.0146 

9.8601 

235  22.7 

13.10 

19.05 

0.47 

1    1925 

0.3242 

0.6467 

0.0089 

9.8605 

213  21.0 

10.32 

20.64 

0.28 

1930 

0.2316 

0.6879 

+04)030 

9.8609 

251  18.7 

7.35 

21.84 

-0.10 

1985 

0.1345 

0.7139 

-0.0029 

9.8612 

259  15.6 

4.26 

22.61 

+0.09 

1940 

*O.0349 

0.7260 

0.0088 

9.8615 

267  11.8 

+  1.10 
-2.06 

22.94 

0.28 

1945 

+0.0655 

0.7243 

0.0146 

9.8618 

275    7.3 

22.85 

0.46 

1950 

0.1645 

0.7086 

0.0200 

9.8620 

283    2.4 

5.18 

22.32 

0.63 

1965 

0.2605 

0.6793 

0.0261 

9.8^1 

290  57.0 

8.19 

21.38 

0.75 

1960 

0.3514 

0.6371 

0.0297 

9.8622 

298  51.4 

11.05 

20.03 

0.93 

1965 

0.4356 

0.5826 

0.0337 

9.8623 

306  45.6 

13.69 

18.31 

1.06 

1970 

0.5115 

0.5170 

0.0371 

9.8623 

314  39.8 

16.08 

16.25 

1.17 

1975 

0.5776 

0.4415 

0.0397 

9.8622 

322  34.0 

18.17 

13.88 

1.25 

1980 

+0.6327 

-0.3576 

-0.0416 

9.8621 

330  28.6 

-19.91 

+11.26 

+1.31 

Non^^Tbe  Ipoeb  U  tiie  2MO,000th  day  of  the  Julian  Period  •*  1858,  Norvmber  1«. 
50 
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VENUS.                        1 

25! 

from 
Epoch. 

W. 

s* 

Z. 

Badliifl 
Yector. 

LoDsltadetn 
QfMt. 

«• 

-;?^- 

«» 
-?" 

1985 

+(V6756 

-0.2668 

-0.0428 

9.8619 

338  23'.2 

-21.29 

+  8.41 

+1.36 

1990 

0.7a56 

0.1705 

0.0430 

9.8617 

346  18.4 

22.27 

'   5.38 

1.36 

1995 

0.7220 

-0.0717 

0.0425 

9.8614 

354  14.1 

22.83 

+  2.27 

1.34 

2000 

0.7245 

+0.0288 

0.0411 

9.8611 

2  10.5 

22.96 

-  0.91 

1.30 

2005 

0.7131 

0.1288 

0.0390 

9.8608 

10  7.6 

22.65 

4.09 

1.24 

2010 

0.6879 

0.2264 

0.0361 

9.8604 

18  5.4 

21.90 

7.21 

1.15 

20J5 

0.6494 

0.3195 

0.0325 

9.8600 

26  4.1 

20.73 

10.20 

1.04 

2020 

0.5982 

0.4063 

0.0283 

9.8596 

34  3.8 

19.16 

13.00 

0.90 

2025 

0.5354 

0.4854 

0.0235 

9.8592 

42  4.3 

17.19 

15.59 

0.75 

2030 

0.4622 

0.5549 

0.0182 

9.8588 

50  5.7 

14.88 

17.87 

0.59 

2035 

0.3799 

0.6136 

0.0126 

9.^584 

58  7.9 

12.27 

19.81 

0.41 

2040 

0.2901 

0.6601 

0.0068 

9.8580 

66  11.1 

9.39 

21.37 

0.22 

2045 

0.1946 

0.6937 

-0.0008 

9.8576 

74  15.2 

6.32 

22.52 

+0.03 

2050 

+0.0952 

0.7136 

+0.0052 

9.8573 

82  19.9 

-  3.10 

23.21 

-0.17 

2055 

-0.0059 

0.7194 

0.0111 

9.8570 

90  25.4 

+  0.19 

23.45 

0.36 

2060 

0.1071 

0.7109 

0.0168 

9.8568 

98  31.4 

3.50 

23.21 

0.55 

2065 

0.2061 

0.6883 

0.0221 

9.8566 

106  37.9 

6.74 

22.50 

0.72 

2070 

0.3009 

0.6520 

0.0270 

9.8565 

114  34.8 

9.85 

21.33 

0.88 

2075 

0.3898 

0.6026 

0.0314 

9.8564 

122  51.9 

12.76 

19.73 

1.02 

2080 

0.4709 

0.5414 

0.0351 

9.8564 

130  59.1 

15.42 

17.73 

M5 

2085 

0.5427 

0.4693 

0.0382 

9.8564 

139  6.3 

17.76 

15.36 

1.25 

2090 

0.6036 

0.3879 

0.0404 

9.8565 

147  13.3 

19.74 

12.69 

1.32 

2095 

0.6525 

0.2988 

0.0419 

9.8567 

155  20.1 

21.32 

9.76 

1.37 

2100 

0.68«> 

0.2037 

0.0425 

9.8569 

163  26.5 

22.47 

6.65 

1.39 

2105 

0.7108 

0.1046 

0.0423 

9.8571 

171  32.3 

23.12 

3.40 

1.38 

2110 

0.7190 

+0.0034 

0.0413 

9.8574 

179  37.5 

23.37 

-  0.11 

1.34 

2115 

0.7129 

-0.0978 

0.0394 

9.8578 

187  42.0 

23.12 

+  3.17 

1.28 

2120 

0.6929 

0.1972 

0.0368 

9.8581 

195  45.8 

22.41 

6.37 

1.19 

2125 

0.6591 

0.2927 

0.0.334 

9.8585 

203  48.7 

21.27 

9.44 

lUW 

2130 

0.6125 

0.3824 

0.0294 

9.8589 

211  50.7 

19.70 

12.30 

0.S5 

2135 

0.5538 

0.4645 

0.0248 

9.8593 

219  51.8 

17.77 

14.90 

0.80 

2140 

0.4844 

0.5377 

0.0198 

9.8597 

227  51.9 

15^ 

17.20 

0.63 

2145 

04055 

0.6004 

0.0143 

9.8601 

235  51.3 

12.93 

19.16 

0.46 

2150 

0.3187 

0.6515 

0.0086 

9.8605 

243  49.7 

10.14 

20.73 

0.27 

2155 

0.2258 

0.6899 

40.0026 

9.8609 

251  47.3 

7.17 

21.89 

-0.08 

2160 

0.1285 

0.7150 

-0.0033 

9.8612 

259  44.1 

4.07 

22.64 

+0.10 

2165 

-0.0287 

0.7263 

0.0092 

9.8615 

267  40.3 

+  0.91 

22.95 

0.29 

2170 

+0.0716 

0.7237 

0.0149 

9.8618 

275  35.8 

-  2.26 

22.82 

0.47 

2175 

0.1705 

0.7072 

0.0204 

9.8620 

283  30.8 

5.37 

22.28 

0.64 

2180 

0.2662 

0.6771 

0.0254 

9.8621 

291  25.5 

8.38 

81.31 

0.80 

2185 

0.3568 

0.6341 

0.0299 

9.8622 

299  19.8 

11.22 

19.94 

0.94 

2190 

0.4405 

0.5789 

•0.0339 

9.8623 

307  14.0 

13.85 

18.20 

1.07 

2195 

0.5158 

0.5127 

0.0373 

9.8623 

315  8.2 

16.21 

16.12 

1.17 

2200 

0.5S13 

0.4366 

0.0399 

9.8620 

323  2.4 

18.28 

13.73 

1.25 

2205 

0.6356 

0.3522 

0.0417 

9.8621 

330  56.9 

20.01 

11.09 

1.31 

2210 

0.6778 

0.2611 

0.0428 

9.8619 

338  51.7 

21.36 

8.22 

1.35 

2215 

0.7070 

0.1649 

0.0430 

9.8617 

346  46.9 

22.32 

5.21 

146 

2220 

0.7226 

-0.0656 

0.0424 

9.8614 

354  42.7 

22.85 

+  2.07 

1.34 

2225 

0.7243 

+0.0350 

0.0410 

9.8611 

2  39.0 

22.95 

-  1.11 

1.30 

2230 

0.7120 

0.1349 

0.0388 

9.6607 

10  36.2 

22.62 

4.S8 

1.23 

2235 

+0.6860 

0.2322 

-0.0359 

9.8604 

18  34.1 

-21.84 

-7.39 

+1.14 

Non — Th*  KpoohlttlMa«00,OOOth  dajr  of  the  Joliw  P«lod  *- 1868,  Nomalifr  16. 
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THE    EARTH                                                      | 

Bpoeh. 

iT. 

y- 

Z. 

Radioi 
Tector. 

I«Dffitudeln 
Orbit. 

«• 

-^^' 

*• 

-^.. 

1870 

-0.1457. 

+0.9724 

0.0000 

9.9927 

O         1 

96  30.5 

+  2.05 

-13.65 

0.00 

1880 

0.3152 

0.9316 

9.9927 

108  41.8 

4.42 

13.07 

1890 

0.4753 

0.8616 

9.9930 

118  53.0 

6.66 

12.06 

1900 

0.6207 

0.7651 

9.9935 

129    2.9 

8.66 

10.68 

1910 

0.7468 

0.6449 

9.9942 

139  11.1 

10.37 

8.96 

1920 

0.6500 

0.5049 

9.9950 

149  17.1 

11.74 

6.97 

1930 

0.9273 

0.3496 

9.9961 

159  20.5 

12.71 

4.79 

1940 

0.9766 

0.1837 

9.9973 

169  20.9 

13.28 

2.50 

1950 

0.9963 

+0.0117 

9.9985 

179  18.1 

13.43 

-  0.16 

1960 

0.9865 

-0.1600 

9.9997 

189  11.9 

13.19 

+  2.14 

1970 

0.9475 

0.3269 

0.0010 

199    2.2 

12.56 

4.33 

1980 

0.8805 

.  0.4844 

0.0022 

206  49.2 

n.57 

6.37 

1990 

0.7880 

0.6279 

0.0033 

218  33.0 

10.28 

8.19 

2000 

0.6728 

0.7534 

0.0044 

228  13.9 

8.71 

9.75 

2010 

0.5384 

0.8573 

0.0053 

237  52.2 

6.92 

11.03 

.2020 

0.3886 

0.9365 

0.0060 

247  26.2 

4.97 

11.99 

2030 

0.2277 

0.9695 

0.0066 

257    2.5 

2.90 

12.61 

2040 

-0.0604 

1.0144 

0.0070 

266  35.4 

+  0.77 

12.89 

2050 

+0.1085 

1.0109 

0.0072 

276    7.6 

-  1.38 

12.83 

2060 

0.2745 

0.9791 

0.0072 

285  39.7 

3.49 

12.43 

2070 

0.4326 

0.9196 

0,0070 

295  11.8 

5.50 

11.69 

2080 

0.5786 

0.8343 

0.0066 

304  44.8 

7.37 

10.64 

2090 

0.7064 

0.7254 

0.0060 

314  19.3 

9.07 

9.29 

2100 

0.8180 

0.5960 

0.0051 

323  55.5 

10.53 

7.67 

2110 

0.9043 

0.4496 

0.0043 

333  34.0 

11.71 

5.82 

2120 

0.9647 

0.2903 

0.0032 

343  15.1 

12.58 

3.78 

2130 

0.9973 

-0.1227 

0.0021 

352  59.1 

13.11 

+  1.61 

2140 

1.0010 

+0.0486 

0.0009 

2  46.4 

13.27 

-  0.64 

2150 

0.9750 

0.2182 

9.9996 

12  37.1 

13.05 

2.92 

2169 

0.9202 

0.3815 

9.9983 

22  31.1 

12.42 

5.15 

2170 

0.8381 

0.5335 

9.9972 

32  28.5 

11.40 

7.26 

2180 

0.7308 

0.6693 

9.9960 

42  29.2 

10.02 

9.18 

2190 

0.6012 

0.7847 

9.9950 

52  32.r 

8.30 

10.84 

'   2200 

0.4530 

0.8763 

9.9942 

62  38.9 

6.29 

12.17 

2210 

0.2715 

0.9410 

9.9935 

72  47.4 

4.07 

13.13 

2220 

+0.1207 

0.9766 

9.9930 

82  57.5 

-  1.69 

13.68 

2230 

-0.0542 

+0.9818 

0.0000 

9.9927 

93    8.6 

+  0.76 

-13.78 

0.00 

MARS 

• 

Epoeh. 

00. 

3^ 

z. 

Radioj 
Teetor. 

^«iS?^ 

«« 

--?'' 

»« 

-;i" 

1870 

*4).9556 

-1.2076 

-0.0027 

0.1875 

231  39.6 

40.46 

+0.58 

+0.00 

1880 

0.8369 

1.2787 

0.0071 

0.1839 

236  48.5 

0.42 

0.63 

0.00 

1890 

0.7105 

1.3381 

0.0115 

0.1802 

242    2.7 

0.36 

0.68 

0.01 

1900 

0.5777 

1.3857 

0.0157 

0.1764 

247  22.4 

0.30 

0.72 

0.01 

1910 

0.4401 

1.4216 

0.0198 

0.1726 

252  47.8 

0.24 

0.76 

0.01 

1920 

0.2987 

1.4450 

0.0237 

0.1688 

258  18.9 

0.17 

0.60 

0.01 

1930 

0.1544 

1.4548 

0.0274 

0.1652 

263  55.7 

0.09 

0.83 

0.01 

1940 

-0.0091 

-1.4506 

-0.0308 

0.1616 

269  38.1 

+0.01 

+0.84 

+0.02 

Not  I.  —  TlM  Bpoeh  is  the  2100,000th  day  of  the  Jaliaa  Period  <f  ;858,  NoTeobw  1$.  . 
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MARS 

.    • 

" 

Irom 
Epoch. 

X. 

y- 

Z. 

RadiuB 
Tector. 

LoDgitade  In 
Orbii. 

«» 

-;i'- 

--* 

1 

1950 

+0.1363 

-1.4329 

-0.0340 

0.1582 

O         1 

975  26.0 

-0.08 

+0.85 

1 
40.08  ' 

1960 

0.2804 

1.4007 

0.0368 

0.1549 

281  19.4 

0.17 

0.85 

0.02 

1970 

0.4218 

1.3541 

0.0392 

0.1518 

287  18.0 

0.26 

0.64 

0.02  ' 

1980 

0.5591 

1.2944 

0.0412 

0.1492 

293  21.3 

0.36 

0.82 

OJXt  . 

1990 

0.6906 

1.2207 

0.0428 

0.1468 

299  28.8 

0.44 

0.78 

0X2  1 

2000 

0.8148 

1.1338 

0.0439 

0.1448 

305  40.2 

0.53 

0.74 

0.02  ' 

2010 

0.9298 

1.0344 

0.0446 

0.1431 

311  55.0 

0.61 

0.68 

0.02  ; 

2020 

1.0343 

0.9237 

0.0448 

0.1418 

318  12.6 

0.68 

0.61 

0.02 

2030 

1.1272 

0.8027 

0.0444 

0.1409 

324  31.9 

0.75 

0JS4 

0.G2 

2040 

1.2076 

0.6727 

0.0436 

0.1405 

330  52.2 

0.81 

0.46 

0.02 

2050 

1.2747 

0.6351 

0.0428 

0.1405 

337  12.8 

0.86 

0.36 

0.02  : 

2060 

1.3278 

0.3917 

0.0405 

0.1410 

343  33.1 

0.89 

0.26 

0.C2 

2070 

1.3659 

0.2439 

0.0382 

0.1419 

349  52.0 

0.91 

0.16 

0.0-2 

2080 

1.3885 

-0.0933 

0.0356 

0.1432 

356    9.0 

0.91 

+0.06 

0.02 

2090 

1.3960 

+0.0583 

0.0325 

0.1450 

2  23.3 

0.91 

-0.04 

0.02  ! 

2100 

1.3885 

0.2091 

0.0291 

0.1479 

8  34.2 

0.80 

0.13 

0.01 

2110 

1.3660 

0.3579 

0.0254 

0.1497 

14  41.1 

0.86 

0.22 

0.01 

2120 

1.3292 

0.5028 

0.0214 

0.1524 

20  43.7 

0.83 

0.31 

0.01 

2130 

1.2787 

0.6425 

0.0172 

0.1555 

26  41.4 

0.78 

0.39 

0.01 

2140 

1.2153 

0.7757 

0.0128 

0.1588 

32  33.9 

0.72 

0.46 

OM  1 

2150 

1.1400 

0.9013 

0.0083 

0.1622 

38  21.0 

0.66 

0^2 

0.00 

2160 

1.0535 

1.0182 

-O.0037 

0.1658 

44    2.6 

0.59 

0.57 

+0.00 

21 70 

0.9572 

1.1254 

+0.0010 

0.1696 

49  38.4 

0.52 

0.62 

-0.00 

2180 

0.8520 

1.2224 

0.0056 

0.1739 

55    8.6 

0.45 

0.65 

0.00 

2190 

0.7392 

1.3088 

0.0101 

0.1770 

60  33.2 

0.38 

0.68 

0.01 

2200 

0.6201 

1.3838 

0.0146 

0.1808 

65  52.1 

0.31 

0.70 

0.01 

2210 

0.4959 

1.4471 

0.0190 

0.1845 

71    5.5 

0.24 

0.72 

0.01 

2220 

0.3675 

1.4962 

0.0232 

0.1881 

76  13.7 

0.17 

0.79 

0.01 

2230 

+0.2352 

+1.5367 

+0.0272 

0.1917 

81  16.9 

-0.09 

-0.72 

-0.01 

J 

UPITE 

R. 

ftrom 
Epoch. 

1870 

iT. 

y- 

Z, 

Radltti 
Tector. 

Longitude  in 
Orbit. 

-4.00766 

-3.64742 

+0.10359 

0.73400 

O        1        If 

222  17  55 

+113.73 

+103.51 

-2iM 

1880 

3.95731 

3.69940 

0.10263 

0.73385 

223    350 

112.41 

105.08 

2.92 

1800 

3.90622 

3.75070 

0.10166 

0.73371 

223  49  46 

111.07 

106.65 

2.89 

1900 

3.85440 

3.80129 

0.10067 

0.73356 

224  35  44 

109.71 

108.20 

2.86 

1910 

3.80185 

3.85117 

0.09966 

0.73340 

225  21  44 

108.33 

109.74 

2.84 

1920 

3.74859 

3.90034 

0.Q9863 

0.73324 

226    7  45 

106.93 

111.26 

2.81 

1930 

3.69463 

3.94877 

0.09758 

0.73308 

226  53  49 

105.51 

112.77 

2.79 

1940 

3.63998 

3.99646 

0.09651 

0.73292 

227  39  55 

104.07 

114.26 

2.76 

1950 

3.58465 

4.04340 

0,09542 

0.73275 

228  26    3 

102.60 

115.73 

2.73 

1960 

3.52864 

4.08957 

0.09439 

0,73258 

239  12  13 

101.12 

117.19 

2.70 

1970 

3.47197 

4.13498 

0.09320 

0.73240 

229  58  26 

99.62 

118.64 

2.67 

1980 

3.41465 

4.17962 

0.09206 

0.73223 

230  44  40 

98.10 

120.07 

2.64 

1990 

3.35669 

4.22347 

0.09091 

0.73205 

231  30  57 

96.55 

121.48 

2.61 

2000 

3.29809 

4.26652 

0.08974 

0.73186 

2:^  17  16 

94.96 

122.87 

2.58 

2010 

3.23837 

4.30877 

0.08655' 

0.73167 

233    3  38 

93.39 

124.25 

2.55 

I    2020 

^3.17904 

-4.35020 

+0.08734 

0.73148 

233  50    2 

+  91.79 

+125.61 

-2.52  j 

Non.«TlM  Epoch  is  th«  a400,000th  daj  of  tke  Jollui  Period  ->  1858.  Norember  16. 
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JUPITEE. 

ftwn 
Bpoeh. 

W. 

y- 

Z. 

Log 
Radliu 
Vector. 

LoDgifcodBin 
QrtikL 

«• 

-H^- 

*« 

-?'• 

2030 

-3.11860 

-4.39081 

+0.08612 

0.73129 

O    1   It 

234  36  29 

+90.17 

+126.95 

-2.49 

2040 

3.06758 

4.43059 

0.08488 

0.73100 

235  22  57 

88.53 

128.27 

2.46 

.  2050 

2.99598 

4.46952 

0.08363 

0.73090 

236  929 

86.86 

129^58 

2.42 

2060 

2.93380 

4.50760 

0.06236 

0.73C60 

236  56  3 

85.17 

130.87 

2.39 

2070 

2.87106 

4.54482 

0.08107 

0.73049 

237  42  40 

8.3.47 

132.14 

2.36 

2080 

2.80778 

4.58118 

0.07977 

0.73028 

238  29  19 

81.75 

133.39 

2.32 

2090 

2.74397 

4.61667 

0.07845 

0.73007 

239  16  1 

60.01 

134.62 

2.29 

2100 

2.67963 

4.65127 

0.07712 

0.72985 

240  2  46 

78.25 

135.83 

2.25 

2110 

2.61478 

4.68498 

0.07577 

0.72963 

240  49  33 

76.47 

137.02 

2.22 

2120 

2.54942 

4.71779 

0.07441 

0.72941 

241  36  24 

74.68 

138.18 

2.18 

2130 

2.48358 

4.74970 

0.07303 

0.72919 

242  23  17 

72.66 

139.33 

2.14 

2140 

2.41726 

4.78069 

0.07164 

0.72897 

243  10  13 

71.08 

140.46 

2.11 

2150 

2.35047 

4.81076 

0.07024 

0.72874 

243  57  12 

69.17 

141.57 

2.07 

2160 

2.28323 

4.83990 

0.06882 

0.72851 

244  44  14 

67.30 

142.66 

2.03 

2170 

2.21555 

4.86810 

0.06739 

0.72827 

245  31  19 

65.41 

143.72 

1.99 

2180 

2.14744 

4.89537 

0.06595 

0.72803 

246  18  27 

63.50 

144.76 

1.95 

2190 

2.07892 

4.92169 

0.06449 

0.72780 

247  5  39 

61.58 

145.78 

1.91 

2200 

2.01000 

4.94706 

0.06302 

0.72756 

247  52  53 

59.64 

146.77 

1.87 

2210 

1.94068 

4.97146 

0.06154 

0.72731 

248  40  10 

57.68 

147.74 

1.83 

2^0 

1.87099 

4.99490 

0.06005 

0.72707 

249  27  31 

55.70 

148.69 

1.79 

2230 

1.80093 

5.01736 

0.05855 

0.72682 

250  14  55 

53.70 

149.62 

1.74 

2240 

-1.73052 

-5.03884 

+0.06703 

0.72667 

251  2  22 

+51.69 

+150.52 

-1.70 

S 

ATUR 

N. 

Bi>oeh. 

W, 

y- 

z. 

Radios 
Vector. 

LoDgitode  In 
Orbit 

1870 

-9.40841 

-1.91683 

40.40950 

0.96274 

O   1   v 

191  31  32 

+14.34 

+2.92 

-0.62 

1880 

9.40003 

1.97157 

0.41006 

0.98287 

191  51  19 

14.31 

3.00 

0.62 

1890 

9.39134 

2.02624 

0.41062 

0.98300 

192  11  5 

14.28 

3.08 

0.62 

1900 

9.38234 

2.08085 

0.41116 

0.98313 

192  30  50 

14.25 

3.16 

0.62 

1910 

9.37302 

2.13539 

0.41169 

0.96326 

192  50  35 

14.23 

3.24 

0.62 

1920 

9.36339 

2.18985 

0.41220 

0.98340 

193  10  19 

14.20 

3.32 

0.63 

1930 

9.35345 

2.24424 

0.41270 

0.98353 

193  30  2 

14.17 

3.40 

0.63 

1940 

9.34319 

2.29856 

0.41319 

0.98366 

193  49  44 

14.14 

3.48 

0.63 

1950 

9.33262 

2.35280 

0.41367 

0.98379 

194  9  26 

14.11 

3.56 

0.63 

1960 

9.32174 

2.40696 

0.41413 

0.98391 

194  29  7 

14.08 

3.64 

0.63 

1970 

9.31056 

2.46104 

0.41458 

0.98404 

194  48  47 

14.05 

3.72 

0.63 

1980 

9.29907 

2.51503 

0.41501 

0.98417 

195  8  27 

14.02 

3.79 

0.63 

1990 

9.28787 

2.56894 

0.41543 

0.98430 

195  28  6 

13.99 

3.87 

0.63 

2000 

9.27516 

2.62277 

0.41584 

0.98443 

195  47  44 

13.96 

3.95 

0.63 

2010 

9.26875 

.  2.67651 

0.41623 

0.96456 

196  7  21 

13.93 

4.03 

0.63 

2020 

9.25003 

2.73016 

0.41661 

0.96469 

196  26  58 

13.90 

4.10 

0.63 

2030 

9.23701 

2.78372 

0.41698 

0.98482 

196  46  34 

13.87 

4.18 

0.63 

2040 

9.22368 

2.83719 

0-41733 

0.98494 

197  6  10 

13.84 

4.26 

0.63 

2050 

9.21905 

2.89057 

0.41767 

©•98507 

197  25  45 

13.81 

4.34 

0.63 

2060 

9.19611 

2.94385 

0.41799 

0.96520 

197  45  19 

13.77 

4.41 

0.63 

2070 

9.18187 

2.99703 

0.41830 

0.98533 

196  4  52 

13.74 

4.49 

0.63 

2080 

9.16733 

3.05011 

0.41860 

0.98545 

198  24  25 

13.71 

4.56 

0.63 

2090 

-9.15248 

-3.10309 

+0.41888 

0.98558 

198  43  57 

+13.67 

+4.64 

-0.63 

Kon.'-Tlw Spoeh Is tte SMOiOOOth tey  of  tlM  JaUu F^ilod -  1868» N«v«i»to«rl«i. 
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SATURN. 

from 
Bpoeh. 

X. 

y- 

Z. 

Log 
BjmUoi 
Tector. 

Lo&gitadehi' 
OrUt. 

«• 
--•?'' 

2100 

-9.13734 

-3.15597 

+0.41915 

0.98570 

0       i       » 

199    3  28 

+13.63 

+4.71 

-0.63  ! 

2110 

9.12190 

3.20875 

0.41941 

.  0.98583 

199  22  58 

13.60 

4.79 

0.63  1 

2120 

9.10616 

3.26142 

0.41965 

0.98505 

199  42  28 

13.56 

4.86 

0.63 

2130 

9.09013 

3.31399 

0.41988 

0.98608 

200    1  57 

13.53 

4.94 

0.63 

2140 

9.07380 

3.36644 

0.42009 

0.98620 

200  21  25 

1349 

5.01 

0.62 

2150 

9.05717 

3.41878 

0.42029 

0.98633 

200  40  53 

13.46 

6.08 

0.G8  j 

2160 

9.04025 

3.47101 

0.42048 

0.98645 

201    0  20 

13.42 

5.15 

0.62  ! 

2170 

9.02303 

3.52313 

0.42065 

0.98658 

201  19  46 

13.38 

5.22 

0.62 

2180 

9.00551 

3.57513 

0.42081 

0.98670 

201  39  12 

13.35 

5.30 

0.62 

2190 

8.98770 

3.62701 

0.42095 

0.98682 

201  58  37 

13.31 

5.37 

0.62 

2200 

8.96960 

3.67878 

0.42108 

0.98694 

202  18    2 

13.27 

5.44 

0.62  ' 

2210 

8.95121 

3.r3043 

0.42120 

0.98707 

202  37  26 

13.23 

5.51 

0.62 

2220 

8.93253 

3.78195 

0.42130 

0.98719 

202  56  49 

13.19 

5.59 

0.62 

2230 

8.91355 

3.83335 

0.42139' 

0.98731 

203  16  11 

13.16 

5.66 

0.62  ! 

2240 

-8.89428 

-3.88463 

+0.42147 

0.98743 

203  35  33 

+13.12 

+5.73 

-0.62  1 

r 

IRANU 

S. 

Day. 
Epoch. 

iT. 

y- 

z. 

Vector. 

LoDffitudein 
OrUt. 

18S0 

+2.24190 

+18.94477 

+0.04550 

1.28051 

0        1       ff 

83  15    4 

-0.06 

-0.51 

0.00 

1920 

2.08429 

18.95500 

0.04758 

1.28033 

83  43  30 

0.06 

0.51 

0.00   j 

1960 

1.92658 

18.96409 

0.04965 

1.28016 

84  11  58 

0.05 

0.52 

GUN) 

2000 

1.76862 

18.97190 

0.05173 

1.27999 

84  40  28 

0.05 

0.52 

0.00 

2040 

1.61052 

18.97837 

0.05380 

1.27962 

85    8  58 

0.04 

0.52 

OUX) 

2080 

145239 

18.98357 

0.05588 

1.27964 

85  37  30 

0.04 

0.52 

O.00 

2120 

1.29416 

18.98752 

0.05795 

1.27947 

86    6    3 

0.03 

0.52 

O.00  1 

9160 

1.13589 

18.99011 

0.06001 

1.27930 

86  34  37 

0.03 

0.52 

ouw 

2200 

0.97757 

18.99139 

0.06205 

1.27913 

87    3  12 

0.03 

0.52 

0.00  1 

2240 

+0.81917 

+18.99135 

+0.06409 

1.27896 

87  31  49 

-0.02 

-0.52 

0.00 

N 

EPTU]> 

IE. 

fkom. 

Epoch. 

a. 

y- 

z. 

Badlai 

Vector. 

LQngltad«in 
Orbit 

«• 

-^i^- 

1840 

+29.7260 

+2.6051 

-0.7587 

1.47494 

O        1 

5    1.4 

-0.28 

-0.02 

+0.01 

18S0 

29.7141 

2.7306 

0.7610 

1.47493 

6  15.9 

0.28 

0.03 

O.Ol 

1920 

29.7017 

2.8562 

0.7633 

147492 

5  30.5 

0.28 

0.03 

0.01 

1960 

29.6888 

2.9817 

0.7655 

1.47491 

5  45.0 

0.28 

0.03 

0.01 

2000 

29.6753 

3.1072 

0.7677 

1.47491 

6  59.5 

0.28 

0.03 

0.01 

2040 

29.6613 

3.2326 

0.7699 

1.47490 

6  14.1 

0.28 

0.03 

0.01 

2080 

29.6468 

3.3580 

0.7721 

1.47489 

6  28.6 

0.28 

0.03 

0.01 

2120 

29.6318 

3.4833 

0.7742 

1.47489 

6  43.1 

0.28 

0.03 

0.01 

2160 

29.6163 

3.6086 

0.7763 

1.47488 

6  57.7 

0.28 

0.03 

0.01 

2200 

29.6003 

3.7338 

0.7785 

1.47487 

7  12.2 

0.28 

0.04 

0.01 

2240 

+29.5837 

+3.8590 

-O.7806 

1.47486 

7  26.8 

-0.28 

^.04 

+O.01 

Motb. -- Iba  Epoch  is  the  aiO0,000th  daj  of  tiM  Jnlta  I^Klod  -  1B68^  Nomnlwt  16. . 
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INCLINATIONS  AND  NODES. 


Mercniy 
Venus  . 
Han 

Japiter  . 
Satoni  . 
Uraims  . 
Neptane 


7  0  8.8 
3  23  36.3 
1  51    2.1 

1  18  39.6 

2  29  21.2 

0  46  29.8 

1  46  29.0 


in  100 
Says. 


-H).01952 
-i-0.01195 
— 0.00586 
—0.05669 
— 0.03824 
+0.00834 


LoDcitik 
AwmiaiDg 


Itndeof 
Nod«. 


46  39  20 
75  25  35 
48  27  42 
99    1  38 

112  24  8 
73  16  44 

130  12    8 


Days. 


in  100 


11.639 
9.001 
7.679 
9.993 
8.570 
4.898 


LOGARITHMS  OF  MASSES. 
San'8  »  1. 


Mereuiy,    93.3129 
Vennfl,       94.4069 


The  Earth,  94.44986 
Mare,  93.57176 


Jupiter,      96.979689 
Saturn,      96.45573 


UranuB,      95.60371 
Neptune,    95.72630 


400 
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ECLIPSES   O    1864. 

Lr  the  year  1864  there  will  be  two  Eclipses ;  both  of  the  Sun. 

I.  A  Central  Eclipse  of  the  Sun,  May  5, 1864,  invisible  at  Washington,  with  the  foflow- 

ing  elements :  — 

d    h     m     ■ 

Washington  mean  time  of  <J  in  Right  Ascension,  May  5  7  14  19.3. 

Sun's  and  Moon's  R.  A.       2  52  55.99         Hourly  Motions             9.66  and  140.22 

Sun's  Declination              -f-16°33'    5*9         Hourly  Motion                        -f-  0  42!!l 

Moon's  Declinaticm           -t-16  48  35,8              u          u                            ^  q  ^j 

Sun's  Equa.  Hor.  Par.                        8.5        True  Semidiameter                     15  50.8 

Moon's  Equa.  Hor.  Par.             58     4.7            «               "                                 15  48.8 

From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  May  5**  4**  22'".4,  Washington  mean  time,  in  longitude 

156**  3M  West  from  Washington,  and  in  latitude  V  24'.6  South. 

Central  Eclipse  begins  on  the  Earth  5'*  23" .3,  in  longitude  172**  51'.0  West  from  Wash- 

ington, and  in  ktitude  3**  51'.2  North. 

Central  Eclipse  at  Noon  7'*  14™.3,  in  longitude  109**  27'.8  West  from  Washington, 

and  in  latitude  32**  14'.3  North. 

Central  Eclipse  ends  on  the  Earth  8*»  53'*.9,  in  longitude  36**  18'.7  West  from  Wash-  . 

ington,  and  in  latitude  25**  22'.0  North. 

Eclipse  ends  on  the  Earth  9**  55'".0,  in  longitude  53**  24'.7  West  from  Washington, . 

and  in  latitude  20**  8'.6  North. 

The  Central  Eclipse  will  be  Annular  near  its  beginning  and  end,  but  Total  for  most  of  j 

the  central  line. 

DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

WMh. 
M.Time. 

A. 

B. 

c. 

losB. 

log». 

logo. 

-f-9.44 

logH. 

/*             ; 

h     m 

9.98 

9.98 

H-9.46 

O          •          If        I 

4  20 

—1.56681 

-h0.50239 

—0.58963 

2293 

1100 

6959 

0526 

63  52  3S.9 

4  30 

1.47695 

0.52032 

0.57176 

2289 

1096 

7008 

0574 

68  22  40JJ 1 

4  40 

1.38709 

0.53825 

0.55389 

2285 

1092 

7058 

0622 

70  52  41.5 

4  50 

1.29722 

0.55617 

0.53603 

2281 

1087 

7107 

0670 

73  22  42.8  i 

5    0 

1.20735 

0.57408 

0.51818 

2276 

1083 

7157 

0718 

75  52  44.1  ! 

5  10 

1.11748 

0.59198 

0.50033 

2272 

1079 

7207 

0766 

78  22  45.4  | 

5  20 

1.02760 

0.60988 

0.48249 

2268 

1074 

7256 

0814       80  52  46.7 

5  30 

0.93772 

0.62777 

0.46465 

2264 

1070 

7306 

0862       83  22  48.0 

5  40 

0.84784 

0.64565 

0.44682 

2260 

1065 

7355 

0910       85  52  49.3 

5  50 

—0.75796 

-1-0.66353 

—0.42900 

2255 

1061 

7405 

0958'      88  22  50.6  . 
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DATA  FOB  COMPUTING 

THE  ECLIPSE  FOR  ANT 

..«„._  1 

WMh. 

A. 

B. 

O. 

10(1. 

lotr. 

kto. 

locH. 

+9.46 

A» 

h     m 

9^98 

9.98 

-h9.44 

Oil! 

6    0 

^0.66807 

+0.68140 

—0.41118 

2961 

1056 

7455 

1006 

90  52  51.9 

6  10 

0.57819 

0.69926 

0.39837 

2247 

1052 

7504 

1054 

93  22  53.2 

6  20 

0.48830 

0.71711 

0.37556 

2243 

1048 

7554 

1102 

95  52  54.5 

6  30 

0.39841 

0.73496 

0.85776 

2238 

1043 

7603 

1149 

98  22  55.8  \ 

6  40 

0.30852 

0.75280 

0.33996 

2234 

1039 

7653 

1197 

100  52  57.1  1 

6  50 

0.21863 

0.77063 

0.32217 

2230 

1035 

7702 

1245 

103  22  58.4  ! 

7     0 

0.12874 

0.78845 

0.30439 

2226 

1030 

7752 

1293 

105  52  59.6 

7  10 

0.03885 

0.80626 

0.28661 

3222 

1026 

7801 

1341 

108  23     0.9 

7  20 

-h0.05104 

0.82407 

0.26884 

2217 

1022 

7851 

1389 

110  53     2J2\ 

7  30 

0.14093 

0.84187 

0.25108 

2213 

1017 

7900 

1437 

113  23     3.5 

7  40 

0.23083 

0.85966 

0.23333 

2209 

1013 

7950 

1484 

115  53     4.8  i 

7  50 

0.32072 

0.87744 

0.21558 

2205 

1009 

7999 

1532 

118  23     6.1  , 

8    0 

0.41061 

0.89522 

0.19784 

2200 

1004 

8048 

1580 

120  53     7.4 

8  10 

0.50050 

0.91299 

0.18011 

2196 

1000 

8098 

1628 

123  23     8.6 

8  20 

0.59039 

0.93075 

0.16238 

2192 

0995 

8147 

1675 

125  53     9.9 

8  30 

0.68028 

0.94850 

0.14466 

2188 

0991 

8197 

1723 

128  23  11.2 

8  40 

0.77017 

0.96624 

a 12694 

2184 

0987 

8246 

1771 

130  53  12.5 

8  50 

0.86006 

0.98398 

0.10923 

2179 

0982 

8295 

1818 

133  23  13.8 

9     0 

0.94995 

1.00172 

0.09152 

2175 

0978 

8345 

1866 

135  53  15.1 

9  10 

1.03984 

1.01945 

0.07382 

2171 

0974 

8394 

1914 

138  23  16.3  : 

9  20 

1.12972 

1.03717 

0.05613 

2167 

0969 

8443 

1962 

140  53  17.6  ' 

9  30 

1.21960 

1.05487 

0.03844 

2162 

0965 

8493 

2009 

143  23  ia9 

9  40 

1.30948 

1.07256 

0.02076 

2158 

0961 

8542 

2057 

145  53  20J2 

9  50 

1.39936 

1.09025 

—0.00309 

2154 

0956 

8591 

2105 

148  23  21.5 

10     0 

-f-1.48924 

-f.1.10793 

-f.0.01457 

2150 

0952 

8640 

2158 

150  53  22.8 

FOB  SHAI>0^ 

V. 

1 

WMhiotfton 
M«anThiie. 

B. 

o. 

Mm 

lUnctoo 
laTm.. 

B. 

c 

h      m 

~h~in~ 

5  20 

H-0.06401 

-1-0.06338 

7  10 

+0.26039 

4-0.25926 

5  30 

0.08190 

0.08122 

7  20 

0.27820 

0.27703 

5  40 

0.09978 

0.09905 

7  30 

0.29600 

0.29479 

5  50 

0.11766 

0.11687 

7  40 

0.31379 

0.31254 

6    0 

0.13553 

0.13469 

7  50 

0.33157 

0.83029  1 

6  10 

0.15339 

0.15250 

6    0 

0.34935 

0.34803 

6  20 

0.17124 

0.17031 

8  10 

0.36712 

0.36576 

6  30 

0.18909 

0.18811 

8  20 

0.38488 

0.38349 

6  40 

0.20693 

0.20591 

8  30 

0.40263 

0.40121 

6  50 

0.22476 

0.22370 

8  40 

0.42037 

0.41893 

7    0 

0.24258 

0.24148 

8  50 

0.43811 

0.43664 

7  10 

-M).26039 

-(-0.25926 

9     0 

-1-0.45585 

+0.45435 

A  and  fi  are  given  in  the  Te 

tble  for  Pennmbra, 

and  the 

valnes  of  log  E,  log  F,  log  G, 

and  log  II  may  be  obtained  frc 

im  Bimultaneous  va] 

ues  for 

Penumbra,  hj  nnmericallj  de- 

creasing  log  E  and  increasing 

log  F  by  0.000003 

,  and  b] 

r  numerically  increasing  log  G 

and  decreasing  log  H  bj  0.000^ 

)33. 

==— ^^=— 
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CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 


Tor  on»  Hliinto. 


a. 


Ivl  tnw  D6C0IM* 


A', 


B^. 


h 

4 
4 
5 
5 
6 


0 

dO 

0 

30 

0 

6  30 

7  0 

7  30 

8  0 

8  30 

9  0 
9  30 

10  0 


4-8985.1 
8986.3 
6987.8 
8988.0 
8988.5 

8989.1 

8989.3 
8989.0 
8988.7 
8988.2 
-*.8987.5 


-+-1794.7 
1792^ 
1790-8 
1788.7 
1786.5 
1784iJ 
1781.9 
1779.6 
1777.3 
1775.0 
1772.6 
1770.2 

-+■1767.7 


+1788.5 
1786.8 
1785.1 
1783.3 
1781.5 
1779.7 
1777.8 
1775.8 
1773.9 
1772.0 
1770.1 
1768.2 

-h  1766.3 


-hl49.75 
149.77 
149.79 
149.80 
149.81 
149.81 
149.82 
149.82 
149.82 
149.82 
149.81 
149.80 

-1-149.79 


-f-29.91 
29.88 
29.85 
29.81 
29.77 
29.74 
29.70 
29.66 
29.62 
29.58 
29.54 
29.50 

-1-29.46 


+29.81 
29.78 
29.75 
29.72 
29.69 
29.66 
29.63 
29.60 
29.56 
29.53 
29.50 
29.47 

+29.44 


n.  An  Annular  EcFipse  of  the  Sun,  October  29-30,  1864,  invisible  at  Washington, 
wkk  the  following  elements :  — 

d     1i     m      ■ 

Washington  mean  time  of  i  in  Bi^t  Ascension,  October  ^9  22  26  51.7. 


Sun's  and  Moon's  R  A.      14  20  32.89 


-14 


Hourly  Motions 


9.76  and  125J24 


Hourly  Motion 

u  u 


True  Semidiameter 


—  6  48!9 

—  7  24.2 
16  7.8 
15    5.5 


Sub's  Declinatioii  —14     1  18.7 

Moon's  DecliAfttian  — 14  11  34.3 

Sun*s  Equa.  Hor.  Par.  B.6 

Moon's  Bqua.  Hor.  Par.  55  25.9 

From  ^lese  elements  ittay  be  deduced  tlie  following  results: —     * 

Eclipse  begins  on  the  Earth,  October  29^  19^  22"  .6,  Washington  mean  time,  in  longitude 
23*  6'.1  West  from  Washington,  and  in  latitude  6"  26'.4  North. 

Central  Eclipse  begins  on  the  Earth  29*  20^  28". 5,  in  longitude  40"  30^.1  West  from 
Washington,  and  in  latitude  2^  42'.6  North. 

Central  Eclipse  at  Noon  29*  22*'  26".9,  In  longitude  340"  46'.7  West  from  Wash- 
ington, and  in  latitude  24"*  56^8  South. 

Cenlaral  Eclipse  ends  on  the  Earth  30*  0^  15'".3,  in  longitude  271"  48'.2  West  from 
Washk^n,  and  in  latitude  23"  .6'.6  South. 

Eclipse  ends  on  the  Earth  30*  l**  21".  1,  in  longitude  289"  19'.4  West  ftom  Washing- 
ton, «nd  in  latitude  19"  24'.0  South. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

— ^-^^ 


BLTtUM. 


k    m 

19  20 
J9  30 
19  40 

19  50 

20  0' 
2a  10 
20  20 


A. 


—1.57626  4-0.74956  —0.38005 
1.49194'  0.72961  0.39999 
1.40762'  0.70967  0.41992 
1.32329  0.68973  0.43984 
1.23895  0.«698ej  0.45976 
1.154611     0.64967|     0.47967 

—1.07027,  -1-0.62994'  —0.49958 


logB. 


9.98 
6435 
6430 
6426 
6422 
6418 
6413 
6409 


l0gF. 


9.98 
7454 
7450 
7446 
7441 
7437 
7433 
7429 


logo. 


logH. 


—9.39 
1170, 
1236, 
1302; 
1369| 
1435 
1501 
1567i 


—9.37 
4722 
4790 
4859 
4928 
4997 
5066 
5135 


294  3  30.6 
296  33  31.6 
299  3  32.6 
301  33  33.6 
304  3  84.6 
306  33  35.6 
309  3  36.6 
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DATA  FOR  COBfPUTING 

THE  ECLIPSE  FOB  ANY  PLACE,  FOB  PENUMBBA.        1 

WMh. 
H.Tlme. 

A. 

B. 

o. 

logs. 

logV. 

10(0. 

k(H. 

M 

h     m 

9.98 

9.98 

—9.39 

—9.37 

20  30 

—0.98592 

-h0.61002 

.^0.5)948 

6405 

7425 

1633 

5204 

31  f  38*  3f.6 

20  40 

0.90157 

0.59010 

0.53938 

6400 

7421 

1699 

5273 

314    3  3&6 

20  50 

0.81722 

0.57019 

0.55927 

6396 

7417 

1766 

5342 

316  33  39.6 

21     0 

0.73286 

0.55028 

0.57916 

6392 

7413 

1832 

5411 

319    3  4a6 

21  10 

0.64850 

0.53038 

0.59904 

6368 

7409 

1898 

5479 

821  88  41.6 

21  20 

0.56414 

0.51048 

0.61892 

6383 

7404 

1964 

5548 

824    8  «!.6 

21  30 

0.47977 

0.49058 

0.63879 

6379 

7400 

2030 

5617 

826  33  4a6 

21  40 

0.39540 

0.47069 

0.65866 

6375 

7396 

2096 

5686 

829    3  44.5 

21  50 

0.31103 

0.45080 

0.67852 

6371 

7392 

2162 

5754 

881  33  45.5 

22     0 

0.22665 

0.43091 

0.69837 

6366 

7388 

2228 

5623 

334    8  46.5 

22  10 

0.14228 

0.41103 

0.71822 

6362 

7364 

2294 

5692 

386  88  47.5 

22  20 

—0.05790 

0.39115 

0.73806 

6356 

7360 

2860 

5960 

389    3  46.5 

22  30 

-1-0.02648 

0.37128 

0.75790 

6353 

7376 

2426 

6029 

841  38  49.5 

22  40 

0.11086 

0.35141 

0.77773 

6349 

7372 

2492 

6096 

344     8  505 

22  50 

0.19524 

0.33155 

0.79756 

6345 

7368 

2557 

6166 

846  33  51.5 

23     0 

0.27963 

0.31169 

0.81739 

6341 

7363 

2628 

6235 

349     8  52.5 

23  10 

0.36401 

0.29183 

0.83721 

6336 

7359 

2689 

6303 

851  83  53.5 

23  20 

0.44839 

0.27198 

0.85703 

6332 

7355 

2755 

6372 

354    3  54.4 

23  30 

0.53278 

0.25213 

0.87684 

6328 

7351 

2821 

6440 

356  38  55.4 

23  40 

0.61716 

0.23229 

0.89664 

6324 

7347 

2887 

6509 

859    3  56.4 

23  50 

0.70155 

0.21245 

0.91644 

6319 

7343 

2953 

6577 

1  33  57.4 

0    0 

0.78594 

0.19261 

0.93623 

6315 

7339 

3018 

6646 

4    3  5&4 

0  10 

0.87032 

0.17278 

0.95601 

6311 

7385 

3064 

6714 

6  83  59.4 

0  20 

0.95471 

0.15295 

0.97579 

6306     73301 

8150 

6788 

9    4     0.4 

0  30 

1.03910 

0.13312 

0.99557 

6302 

7326 

8216 

6851 

11  34     1.4 

0  40 

1.12348 

0.11330 

1.01534 

6298 

7322 

3282     692(^ 

14    4    2.8 

0  50 

1.20786 

0.09348 

1.03511 

6298 

7318 

3347     6988| 

16  84     3.8 

1     0 

1.29225 

.0.07367 

1.05487 

6289 

7314 

8418 

7056 

19     4     4.8 

1   10 

1.37664 

0.05386 

1.07462 

6285 

7810 

8479 

7125 

21  34     5.3 

1  20 

1.46102 

0.03405 

1.09437 

6281 

7306 

3545 

7198 

24    4     6.3 

1  30 

4-1.54540 

4-0.01425 

—1.11412 

6276 

7302 

3610 

7262 

26  34     7.3 

FOB  SHADOW. 

WMhington 
M«anTbne. 

B. 

o. 

WMagtm 
Heul&M. 

B. 

c. 

h      m 

20  20 

-M).08398 

+0.04638 

h      m 

22  20 

—0.15481 

—0.19210 

20  30 

0.06406 

0.02648  ' 

22  30 

0.17466 

0.21194 

20  40 

0.04414 

-1-0.00658 

22  40 

0.19455 

0.23177 

20  50 

0.02423 

—^.01331 

22  50 

0.21441 

0i25160 

21     0 

H-0.00432 

0.03320  , 

23    0 

0.23427 

0.27143 

21   10 

—0.01558 

0.05306  , 

23  10 

0iJ5418 

0.29125 

21  20 

0.03548 

0.07296  ; 

23  20 

0.27398 

0.31107 

21  30 

0.05538 

0.09283 

23  30 

0.29388 

9.33068 

21  40 

0.07527 

0.11270 

23  40 

0.31367 

0.35068 

21  50 

0.09516 

0.13256 

23  50 

0.33351 

0.37048 

22    0 

0.11505 

0.15241 

0    0 

0.35335 

0.39027 

22  10 

0.13493 

0.17226 

0  10 

0.37318 

0.41005 

22  20 

—0.15481 

—0.19210 

0  20 

—0.89301 

— 0.^2963 

A  and  fi  are  given  in  the  Tj 

ible  for  Penumbra,  and  the 

valuea  of  log  I 

;iogF,logG, 

and  log  H  may  be  obtained  fr 

om  simultaneous  values  for 

Penumbra,  by 

numerically  in- 
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ANNULAR  E  CUPS  E 


OF 


OCT.  29-30,  1864. 


itvUIHWft.lt\«iKVV.W^  ^t.ft^Mli>< 


_J 
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creasing  log  E  and  decreasing  log  F  by  0.000002,  and  hj  numericallj  decreasing  log  G 
and  increasing  log  H  by  0.000040. 


CHANGES  OF  THE  QUANTITIES  IN  THE   TABLES  OF  DATA. 


'aflhington 


h   m 

19  0 

19  30 

20  0 

20  30 

21  0 

21  30 

22  0 

22  30 

23  0 
23  30 

0  0 

0  30 

1  0 
1  30 


For  one  BDnate. 


A. 


-^8430.7 
8432.2 
8433.6 
8434.8 
8435.9 
8436.8 
8437.6 
8438.0 
8438.3 
8438.5 
8438.6 
8438.5 
8438.3 

4-8438.0 


—1995.4 
1994.3 
1993.2 
1992.0 
1990.8 
1989.5 
1988.3 
1987.0 
1985.8 
1984.7 
1983.5 
1982^ 
1981.1 

—1979.9 


c. 


-1995.0 
1993.3 
1991.6 
1990.0 
1988.4 
1986.8 
1985  2 
1983.7 
1982.2 
1980.6 
19719.0 
1977.3 
1975.6 

-1973.9 


For  one  Second. 


4-140.51 
140.54 
140.56 
140.58 
140.60 
140.61 
140.62 
14a63 
140.64 
140.64 
140.64 
140.64 
140.64 

4-140.68 


—33.26 
33.24 
33.22 
33.20 
33.18 
33.16 
33.14 
33.12 
83.10 
83.08 
83.06 
33.04 
33.02 

—33.00 


c 


—33.25 
33.22 
33.19 
33.17 
33.14 
33.11 
33.09 
33.06 
33.04 
33.01 
32.98 
32.95 


—32.90 
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SUBMBNTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCITLTATIONS 
PLASET8  AM)  STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 


OF 


1 
1 
1 

1 
1 

2 
3 
9 
9 
3 

a 

9 
3 
3 

4 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
6 
6 
6 

6 

6 

6 

10 

10 

10 
10 
10 
10 
10 

11 
11 
11 
11 
12 

12 
12 
12 
12 
12 


Star^NMM. 


r  y  innnift 
B.A.C.  4259 
28yirgiiii8 
B JkC.  4312 
V^  Virgiois 

a  yiiffinifl 
SOVirginif 

«  Virgmis 
tViigiiua 

BJLC.453t 

86  Yiiginis 
B.A.a  4679 
B.A-C.  4700 
BJLa4896 

c^Lilm 
c'  Librie 
28Libnd 
B^C.  5100 
41Libito 

«Libm 
4Libr» 
B.AC.  5281 
/9'8corpu 
/9*So<>rpU 

«■  SoorpU 
«i*Sooq)U 
v*  Scorpu 
y'Scorpu 
BJlC.5305 

VOpfalachi 
«  Opbittchi 
BA.C.5663 
B.AC.  5758 
I  OphUwhi 

RA.C.  5866 
B.A.C.  5954 
58  Ophiucbi 
8  Aqiiaru 
y  Aqoarii 

17A4|aaril 
19  Aqnarii 
^  Aqsarti 
c'  Capricor. 
c^Ci^Hieor. 

30  Aq«arii 
44  Aqutrii 
51  Aqaarii 
K  AqiHuru 
SPiiciiin 

BJk.C.  8152 

jrPUciam 

9Fisciiim 

15  Fiseiixm 

16  Pisciam 


} 


limltlag 
PanlMn; 


Nortk-  SMth- 


Hul§ 
-1-19 
—31 

-f-81 
^31 

-»-35 
^-  2 
—25 
-25 
^65 

^57 
—57 
^-33 
-4-75 
■4-34 

^71 
4-71 
-24 
-»-37 
•4-3 

+18 
+25 
+70 
—13 
—14 

+33 

H^5 
—50 
—49 
+69 

—24 

+52 
—24 
+36 
+10 

+30 
+68 
+60 
+77 
+45 

—  6 

+27 
--18 
+81 
+80 

+36 
+45 
+51 
+85 
^45 

+90 
+49 
+59 
+90 
+53 


-*7 

—65 
-90 
+25 
-41 

—78 
—90 
•«-90 
—  9 

—15 
—90 
—34 
+23 
--30 

+42 
+22 
—90 
—24 
.--61 

*-42 
—34 

+  7 
—85 
—86 


—14 

—90 
--90 
+  9 

^90 
--7 
—90 
—18 
-»43 

-23 
+11 
0 
+30 
-.25 

—90 


—90 
+14 
-4-38 

-.-37 
—28 
^23 
+15 

^90 

+10 
—26 

—17 
+19 
—22 


Ingtun 
Time  of 


h 

12  52.7 
12  56.7 

14  15.0 

18  5a] 
2Q28.8 

3  11.8( 

4  T.l 
7  53.6 

11  38.5 

12  22L4 

16  11.1 

21  32.1 
6    8i2 

9    2.8 

3  11.1 

12  1.0 
12  29i2 

15  42.4 
20  34^ 
23  10^ 

0  25.6 

5  4.1 

6  56.4 

9  57.8 
9  58.0 

10  29.8 
10  43.7 
12  35.6 

12  36.0 

13  14J2 

17  24.0 

20  32.0 

4  51.9 
9  46i2 

15  26.5 

16  51.6 

22  11.9 

23  59.0 
3  54.3 

7  51.6 

13  22.3 

14  18.1 

19  31.3 

22  32.6 

23  4^ 

6  17.1 
12  12.5 

15  13.6 

21  9.0 

7  12.3 

17  225 

18  54.1 

19  2.6 

22  44.7 

23  9.7 


M  ITMhingftm  II6MI  Dme  of  CotOnnetion. 


H 


h    m 
4  55 

4  51 
3  35  11 

1  0  19 

2  27aa 


+  857  59 
+  9  51  29 
—10  29 

—  6  51  16 
-*6    845 

—  227  21 

+  2  43  2U 
+11  2  25 
—10  8  50 
+  7  21  56 

—  8    7  13 

—  7  40    4 

—  4  33  54 
+  072 
+  2  37  34 

4-  3  49  49 

4-  8  17  44 
+10  5  43 
—10  59  49 
—10  59  41 

—10  29  4 
—10  15  42 

—.8  28  13 

—  827  50 

—  751    6 

—  3  51    4 

—  050  27 
+  7  929 
+11  51  57 

—  6  41  37 

—  520    4 

—  0  12  53 
4-  1  29  52 
+  220  27 
+  6    836 

+11  26  45 
—11  39  32 

—  6  38    4 

—  3  43  26 

—  3  12  57 

+  343  54 
+  926  22 
—11  39    6 

—  5  56  22 
+  345  37 

—10  25  23 

—  866  56 

—  8  48  41 

—  6  14  16 

—  4  50    9 


—0.3291 
— O.3015 
—1.1207 
+1.0641 
—0.0709 

+0.0085 
—0.5946 
-1.0216 
—1.0118 
+05111 

+0.4094 
—1.2999 
4-0.0491 
+1.0158 
+0.1222 

+1.1945 
+0.9919 
-0.8652 
4.0J2336 
—0.3707 


4-0.0584 
+0.7563 
^0.6333 
*-4>.6364 

+0J2117 
+0.3996 
—1.1447 
—1.1355 
+a7993 

— a7878 
+05328 
--0.7502 
4-0.3441 
—0.0997 

+0i»08 
+0.8224 
+0.6442 
+1.1092 
+0.2150 

-^.7213 
-4).1202 
—0.9245 
+0.9087 
+lJd086 

+0.0057 
+0.1647 
4-0JK>28 
+0.9807 
— 1JW03 

+0.8422 
+0.1990 
+0.3660 
+0.9770 
+0.2732 


a5258 
.5259 
5264 
5289 
5299 

.5335 
.5339 
.5365 
5389 
5395 

.6417 
.5458 
5519 
5542 
5686 

5756 
5762 
5789 
5828 
5845 

5^6 
5888 
5908 
5924 
5924 

5932 
5931 
.5944 
5944 
5946 

5976 
5995 
.6037 

.6067 
.6087 


.6106 
.6111 
5924 
5901 

5868 
5865 
5835 
5616 
5616 

5777 
5747 
5731 
5703 
5660 

5620 
5616 
5614 
5608 
0.5602 


-.1883 

-r.l888 

—.1876 
—.1850 
—.1841 

—.1798 
—.1791 
—.1763 
—.1731 
—.1724 

—.1692 
—.1639 
—.1546 
—.1511 
—.1238 

—.1112 

—.1101 
—.1045 
—.0953 
—.0906 

—.0878 
—.0787 
—.0747 
—.0683 
—.0683 

—.0669 
—.0665 
—.0624 
—.0624 
—.0614 

—.0517 
—.0446 
—.0251 
—.0132 
+.0010 

+.0044 
+.0175 
+.0232 
+.0182 
+.1873 

+.1937 
+.1945 
+.1999 
+.2025 
+.2029 

+.2082 
+i2115 
+i2129 
+J2150 
+.2166 

+J2159 
+5156 
+5155 
+5147 
+5145 


in2>        oofli) 


—9.101019.9965 
.9965 
.9970 
.9939 
.9949 


-9. 

^9.1031 

-9.0704 

-9.9220 

►9.1847 


—95402 
—9.2223 
—95328 
—95586 
—9.3178 

—9.3359 
—9.3087 
—9.3982 
—9.4312 
—0.4714 

—95186 
—95155 
-9.4820 
—95171 
—9.5093 

—95177 
—95290 
—9.5460 
-d.5220 
—95219 

—9.5401 
—9.5443 
—95147 
—95149 
—95553 

—95281 
—95577 
—9.5380 
—95616 
—95536 

—95604 
—95703 
—95662 
-9.3706 
—9.3150 

—95352 

—95535 
—9.1677 
— d5268 
—95354 

—9.0967 
—9.0238 
—8.9833 
—8.9340 
—7.9771 

—7.8997 
+7.9519 
+7.8186 
+7.9021 
+8.3720 


.9933 
.9939 
.9936 
.9927 
.9904 

.9696 
.9908 
.9863 
.9836 
.9801 

.9750 
.9753 
.9790 
.9751 
.9761 

.9751 
.9737 
.9714 
.9745 
.9745 

.9722 
.9716 
.9754 
.9754 
.9700 

.9738 
.9697 
.9725 
.9691 
.9702 


.9677 
.9683 

.9877 
.9905 


.9029 
.9952 
.9937 
.9935 

.9966 

.9976 

.9980 

9l9984 

0.0000 

.0000 

.0000 

.0000 

0.0000 

9.9099 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR 

THE  YEAR  1864. 

1 

Limldog 
Panllels. 

Waih- 
ingtoQ 

At  WaflhSngbm  Meea  Time  of  Co^hmetIoll. 

Date. 

fliau>>a  Nama 

Itan 

ouHTY  jnamv. 

1 

North- 
ern. 

South, 
em. 

Time  of 

H 

T 

T' 

^ 

»to5> 

eJ?5> 

Jul  13 

ilPiseiiim 

5 

+90 

+3f 

h    m 
1  42.5 

h    m    8 
—  2  22  31 

+1.1389 

05594 

+J2137 

+85560 

9.9999 

13 

19  Pisdam 

6 

+28 

-46 

3  40.0 

—  029    1 

—0.1618 

.5590 

+5129 

+8.6786 

.9995 

13 

B.A.C.  8276 

6J 

+90 

+64 

4  45.4 

+  0  34    8 

+1.3571 

.5587 

+.2125 

+8.4068 

.9999 

13 

22  Piscium 

6^ 

+90 

+16 

6  10.9 

+  1  56  40 

+0.9371 

.5582 

+.2119 

+85796 

.9997 

13 

45  PiBciam 

6 

—  2 

—83 

21  31.2 

—  7  14  13 

—0.7181 

.5550 

+.2030 

+9.0622 

QM2B 

14 

51  Piscium 

6J 

+83 

0 

0  35.1 

—  4  16  30 

+0.6515 

.5546 

+.2008 

+9.0339 

.9975 

15 

n  Piscidm 

6 

+90 

+12 

6  16.1 

+  0  24  52 

+0.8080 

.5531 

+.1715 

+95977 

5913 

15 

104  Piscium 

6J 

—49 

—77 

7  13.6 

+  1  20  29 

—1.2712 

.5530 

+.1702 

+9.3712 

J)676 

16 

27  Arictis 

6 

--^ 

—73 

6  52.4 

+  0  11  46 

—1.3176 

.5541 

+.1377 

+9.4684 

.9804 

16 

40Arietis 

6 

—17 

—73 

14  55,4 

+  758  28 

-0.9173 

5551 

+.1253 

+9.4833 

5789 

16 

;rArietis 

% 

+37 

-27 

15  17.1 

+  8  19  29 

—0.0005 

.5546 

+.1249 

+9.4633 

,9808 

16 

^»  Arietis 

+38 

—26 

17  51.0 

+10  48    9 

+0.0114 

5549 

+.1206 

+9.47C4 

5802 

16 

^«  Arietis 

6 

+  5 

—63 

18  14.7 

+11  11    7 

—0.5768 

.5550 

+.1200 

+9.4848 

5787 

16 

p'  Arietis 

6 

+24 

-40 

18  31.0 

+11  26  51 

-0^2254 

5550 

+.1193 

+9.4776 

5795 

.      16 

53  Arietis 

6 

+70 

+  1 

23  33.3 

—  7  41    0 

+0.4912 

.5554 

+.1111 

+9.4746 

5798 

16 

54.  Arietis 

6} 

+12 

—62 

23  57.3 

—  7  17  51 

-0.4440 

5554 

+.1105 

+9.4963 

5775 

17 

i  Arietis 

4 

—60 

—71 

1  25.3 

—  5  52  45 

—1.2871 

5554 

+.1078 

+95172 

5751 

17 

13  Tauri 

6 

+37 

-23 

15  24.0 

+  7  37  35 

—0.0051 

5563 

+.0835 

+95184 

5750 

18 

«»  Tauri 

6 

+90 

+30 

3  36.2 

—  4  34  59 

+0.9024 

5568 

+.0615 

+95180 

.9750 

18 

cu«  Tauri 

H 

+39 

—18 

7  16.3 

—  1    2  19 

+0.0415 

5569 

+.0550 

+95390 

5723 

18 

53  Tauri 

61 
6^ 

+  7 

-53 

8  14.5 

—  0    6    8 

—0.5234 

5568 

+.0531 

+9.5506 

5707 

18 

56  Tauri 

-46 

—60 

8  18.4 

—  0    2  ir 

— 1J2048 

.55(» 

+.0530 

+95630 

.9688 

19 

t  Tauri 

5 

+10 

—46 

4    7.7 

—  4  53  11 

—0.4764 

5563 

+.0156 

+95630 

5600 

19 

/Tauri 

^ 

+90 

+29 

6  19.4 

—  2  45  54 

+0.8155 

5559 

+.0115 

+9.5389 

5723 

19 

105  Tauri 

6 

+  3 

—54 

6  20.4 

—  2  45    0 

—0.6897 

5559 

+.0115 

+95645 

5686 

19 

n  Tauri 

6 

-27 

-68 

11  31.8 

+  2  16    1 

—1.0278 

.5553 

+.0013 

+95727 

.9673 

19 

0  Tauri 

6 

-16 

-68 

15  22.6 

+  5  59    3 

—0.8882 

5549 

—.0060 

+95701 

5677 

19 

B.A.C.  1733 

^ 

+90 

+21 

18  11.1 

+  8  41  52 

+0.6702 

5545 

—.0100 

+9.5418 

5720 

19 

C  Tauri 

3 

.+31 

-22 

20    0.7 

+10  27  50 

—0.1014 

.5541 

—.0143 

+9.5554 

5700 

20 

B.A.C.  1835 

6} 

+41 

—13 

0  58.7 

—  8  44    4 

+0.0655 

.6535 

—.0236 

+95507 

5707 

20 

/'  Orionis 

^\ 

+84 

+16 

3  47.7 

—  6    0  38 

+0.6187 

5528 

—.0288 

+95392 

5723 

20 

;r*  Orionis 

6 

+90 

+57 

4    3.6 

—  5  45  20 

+1.1907 

.5527 

-.0292 

+95282 

.9738 

20 

/*  Orionis 

5 

+90 

+47 

8    1.2 

—  1  55  34 

+1.0962 

.5521 

-.0364 

+95275 

5rJ9 

20 

/*  Orionig 
68  Orionis 

5 

+81 

+14 

8  13.4 

—  1  43  48 

+0.5943 

5520 

—.0367 

+95369 

.9726 

20 

6 

+90 

+25 

12    1.0 

+  156  18 

+0.7956 

5511 

—.0436 

+95302 

5735 

20 

15  Geminor. 

6 

—  5 

-69 

19  23.1 

+  9    359 

—0.7342 

5490 

-.0569 

+95518 

.9705 

20 

16  Geminor. 

6 

+14 

-45 

19  28.4 

+  994 

-0.4128 

5490 

—.0570 

+9.5458 

.9714 

20 

V  Geminor. 

4 

+29 

—28 

19  57.5 

+  9  37  16 

—0.1329 

5490 

—.0577 

+95401 

5722 

21 

B.A.C.  2432 

+23 

—39 

21  55.5 

+10  45  13 

-0.2435 

5414 

—.1000 

+95022 

5769 

22 

/Geminor. 

6^ 

+10 

-66 

5  57.4 

—  528    0 

-0.4850 

5385 

—.1118 

+9.4895 

.97® 

22 

1  Cancri 

6 

+72 

0 

14  40.4 

+  2  58  43 

+0.5192 

5354 

—.1239 

+9.4442 

5825 

22 

5Cancri 

6 

+  9 

—59 

16  54.2 

+  5    826 

^0.5117 

5346 

-.1267 

+9.4616 

5610 

23 

29  Cancri 

6 

+65 

-  7 

6  37.2 

—  633  32 

+0.4295 

5298 

—.1436 

+9.4031 

5856 

23 

B.A.C.  2878 

6i^ 

+90 

+  8 

9  15i2 

—  3    0  18 

+0.7036 

5288 

—.1463 

+9-3750 

5674 

23 

A*  Cancri 

6 

+79 

+  1 

14    6iJ 

+  1  41  55 

+0.6983 

5276 

—.1516 

+9.3573 

5684 

23 

A»  Cancri 

6 

+90 

+11 

16    2.1 

+  3  34  26 

+0.9253 

5267 

—.1536 

+9.3387 

.9694 

23 

60  Cancri 

6 

+90 

+  7 

20  40.8 

+  8    4  55 

+0.7158 

5252 

—.1583 

+9.3228 

5902 

23 

a  Cancri 

4 

+51 

—19 

21  59.9 

+  9  21  37 

+0.2412 

.5247 

—.1595 

+9.3312 

.9898 

24 

jr  Cancri 

5 

+90 

+  9 

8  50.3 

—  9  56  30 

+0.7579 

.6232 

—.1641 

+95887 

5916 

24 

B.A.C.  3122 

6J 

+14 

-68 

3  52.5 

—  8  56  10 

—0.4169 

5230 

—.1650 

+9.3219 

5902 

24 

w  Tieonis 

6 

+86 

+  2 

13  42.9 

+  0  37    2 

+0.6670 

5202 

—.1730 

+95240 

5938 

24 

A  Leonis 

6 

+16 

—68 

15  33.2 

+  2  24  11 

—0.3941 

5196 

—.1744 

+95528 

.9929 

25 

n  Leonis 

5 

—49 

—82 

6  35.4 

—  659  30 

— 1J2915 

5163 

—.1840 

+9.1793 

5950 

25 

14  Sextantifl 

6 

+90 

+  5 

10    8.5 

—  3  32  27 

+0.7423 

5157 

-.1858 

+9.0382 

5074 

25 

16  Sextantis 

6 

+30l  -43 

11  26.9 

—  2  16  17 

—0.1274 

05156 

-.18651  +9.0755 

9.9969 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

Sato. 

fltv^Mann. 

6 
6 
6 
6 
6 

Umidng 
Paralleb. 

WMh- 

•sgr 

TIlMCf 

6- 

h    m 

5  25.6 

6  47.9 
10  37.1 
12  29.3 
16  45.9 

North* 
era. 

Soitfh- 
em. 

ff 

r 

P' 

9" 

8ta5) 

•Mi) 

Jmi.26 
26 
26 
26 
26 

34  Sextantis 
36  Sextantis 
B.A.C.  3796 
55Leom8 
/)^Leoni8 

+50 

-+■90 
-h90 
+90 

-85" 
—25 
+27 
+23 
+21 

h    m    r 

—  8  48    7 

—  728    7 

—  3  45  26 

—  1  56  23 
+  2  12  57 

—0.7229 
+0iJ195 
+1.0879 
+1.0402 
+1.0132 

0.5136 
.5136 
5132 
5132 
5131 

—.1934 
-.19:17 
—.1946 
—.1049 
—.1956 

+8.8737 
+8.7466 
+8.4835 
+84056 
+6.1034 

9.9968 

.9993 

.9998 

9.9999 

0.0000 

26 
28 

28 
28 
29 

/I*  Leonis 
y  Vimnia 
B.A.C.  4259 
28  VirginB 
V' Virginia 

5 
5 
6 
6 
5 

+37 
+32 
+34 
—12 

+47 

-36 
—40 
—39 
—90 
—26 

22  18.7 
19  28.6 

19  32.7 

20  52.2 
3  12.5 

+  7  31  33 
+  328  28 
+  332  26 
+  4  49  36 
+10  56  34 

+0.0095 
—0.0556 
—0.0280 
—0.8545 
+«iW79 

5133 
.5229 
.5228 
.5234 
.5258 

-.1962 
—.1865 
—.1865 
—.1858 
—.1823 

+8.0653 
—9.1011 
-9.1032 
—9.0705 
-9.1848 

0.0000 

9i)965 

.9965 

.9970 

.9949 

29 

29 
29 
29 
29 

SeVii^nifl 
SSyimniB 
a  Virgmis 
t  Viiginls 

6 
6 
6 
1 
5 

+51 
+17 

—  8 

—  8 
+78 

—21 
—56 
-«0 
—90 
+  8 

10    3.4 
10  59.8 
14  51.3 

18  41.3 

19  26J8 

—  622  56 

—  5  28  15 

—  1  43  48 
+  1  59    7 
+  2  42  44 

+0.2898 
-0.3108 
-0.7516 
-0.7423 
+0.7991 

5289 
.5294 
.5312 
.5332 
5337 

—.1778 
—.1770 
-.1741 
—.1710 
—.1704 

—95403 
— 9i2224 
—9.2324 
—95587 
—9.3179 

.9933 
.9939 
.9936 
.9927 
.9904 

29 
90 
30 
90 
91 

B.A,C.  4531 

86  Virginis 
B.A.C.4679 
B,A,C.  4700 
B.A.0.4896 

6 
6 

P 

+76 
—28 
+50 
+75 
+49 

0 
—90 
—19 
+50 
—16 

23  10.5 
4  49.9 
13  40.5 
16  40.3 
11  24^ 

+  6  19  42 
+11  48  48 

—  3  37  32 

—  0  43  34 

—  6  37  12 

+0.6778 
—1.0371 
+0.3270 
+1.3059 
+4).3747 

.5359 
.5389 
.5442 
.5463 
5589 

—.1672 
—.1618 
—.1524 
—.1490 
—.1240 

-9.3360 
—9.3068 
—9.3032 
-9.4312 
-9.4714 

.9896 
.9908 
J9&63 
.9836 
i)801 

31 
IM>.     1 

r«Libl» 
28  Libra 
B.A.C.  5109 
41  Libra 

JvPITfiK 

+71 

—  9 
+53 
+15 
—35 

+53 
—84 
—10 
-46 
—00 

21    1.9 
0  22.2 
5  24.6 
8    6.7 
8  38.0 

+  2  40  31 
+  5  53  43 
+10  45  20 
—10  38  21 
—10    8  11 

+12610 
—0.6288 
+0.4812 
—0.1535 
—1.0018 

.5656 
5682 
.5716 
.6735 
5695 

—.1090 
—.1031 
—.0944 
—.0898 
—.0875 

-9.5165 
-9.4820 
—95171 
-9.5093 
-9.4914 

.9753 
.9790 
.9751 
J9761 

I 

jr  Libra 
it  Libra 
BJl.C.5881 
«»  Scorpfi 
if>8eoi7ii 

6 
6 
6 
2 

+32 

+89 
+70 

—  1 

—  1 

—28 

—20 
+24 
-64 
-64 

9  24.6 
14  13.3 
16    9.8 
19  17.9 
19  18.1 

—  923  21 

—  4  45    8 

—  2  52  59 
+  0    8  11 
+  0    822 

+0.1491 
+05917 
+0,9977 
-^.4182 
-4)4214 

.5748 
.5777 
.5789 
.5810 
5610 

—.0871 
—.0783 
—.0746 
-.0683 
— .0683i 

-95177 
—9.5290 
—95460 
-9.5220 
-9.5219 

.9751 
.9737 
.9714 
i)745 
J0745 

ti^Soorpii 
tti^Scorpn 
**  ScorpM 
v'Seorpii 
B.A.C.5395 

4 
6 

+48 
+62 
—33 
-32 
+69 

—12 

—  1 
—90 
—00 
+27 

19  51.1 

20  5.5 
22    1.4 
22    1.8 
22  41.4 

+  O40    9 
+  054    1 
+  245  36 
+  246    0 
+  324    7 

+0.4391 
+0.6298 
—0.9417 
—0.9324 
+1.0818 

.6817 
.5618 
5830 
5829 
.6837 

—.0670 
—.0667 
—.0627 
—.0627 
— .061Si 

—9.5401 
-95443 
—95147 
-9514£^ 
—95553 

.9722 
.9716 
J9754 
S)754 
iWOO 

2 
2 
2 
2 
3 

V  OpMnchi 
to  Ophiocfai 
BA.C.5663 
B.  AC.  5758 
COphracbi 

5 
5 

1* 

5 

—12 

+ed 

—14 
+50 
+19 

—79 
+  6 
—78 
—  7 
—33 

3    0.3 

6  15.1 

14  52.4 

19  56.7 

1  48.0 

+  7  33  16 
+10  40  38 

—  5    1  54 

—  0    9  30 
+  6  27  59 

-05864 
+0.7467 
-4>.5678 
+05328 
+O.0718 

.5861 
.5682 
.5929 
.5057 
.5965 

—.0524 
—.0455 
—.0263 
—.0147 
—.0010 

—9.5281 
-9.5577 
-9.5380 
-95616 
—9.6536 

J9738 
.9697 
i)725 

J9702 

3 
3 
3 
3 
3 

B.A.a  5866 
B.A.C.5954 
dSOpbinelii 
B.A.C.6081 
B.A.O.606e 

6 
6 
5 

+41 
+68 
+69 
+  2 
+26 

-13 
+24 
+10 
-56 
—20 

3  15.7 

8  45.7 

10  35.9 

17  4.2 

18  4.6 

+  6  59  12 
—11  50  55 
—10    6    3 

—  3  52  21 

—  264  25 

+0.4242 

+0.9911 
+0.8067 
-0.3048 
+0.1398 

.5991 
.6012 
.6019 
.6037 
.6041 

+.0022 
+.0156 
+.0201 
+.0353 
+.0378 

—95604 
—9.5703 
-9.5662 

— 9.54C8 
—9.5490 

S692 
J9677 
i^683 
i)721 
i)709 

3 
3 
3 

15  Sagittarii 
16SagittarH 
21  S^'ttarii 
B.A.C.€e87 

4 

5 
€ 
5 
6 

+65 
+42 
+22 
+47 
-60 

+  2 
-15 
—34 
—12 
*-90 

22  22.9 

2^57.0 

22  57.7 

2  52.1 

4  46.6 

+  1  13  31 
+  1  46  14 
+  1  46  52 
+  6  31  51 
+  7  21  42 

+0.680^ 
+0.3837 
+0.0445 
+0.4417 
—1.232^ 

.6052 
.6052 
.6052 
.6058 
.€060 

+.0486 
+.0496 
+.0497 
+.0591 
+.0637 

—9.5561 
-9.5497 
-95428 
-95466 
—9,5085 

.9699 
S)708 

sms 

i)713 
1^761 

BA.C.G292 
B.A  C.  6299 
B.A.C.6301 

B.A.(f6536 

6 
7 
7 
6 

3, 

-39 
—23 
—32 
+70 
+65 

—90 
—90 
—90 
+21 
—  1 

6  12.9 
5  25.4 
5  39.3 
12  14.8 
19  26,5 

+  746  56! 
+  758  57 
+  8  12  16 

—  9  28  18 

—  2  34    5 

—1.02421 
-0.7850 
—0.9215 
+0.9627 
+0.6393 

.6062 
.6063 
.6063 
.6067 
0.6069 

+.0644 
+.C654 
+.0658 
+.0811 
+.0981 

—95125 
—95174 
—95141 
-^.5438 
—9.5235 

i)757 
.9751 
i)755 
iJ716 
9.9743 

52 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS  OP 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1664.                     | 

Date. 

Star's  Name. 

1 

LImitiog 
PanOlelfl. 

Wash- 

Time  of 
6- 

North- 
ern. 

South- 
ern. 

o 
+  3 
-49 
-23 
—  3 
—90 

If 

T 

P' 

^ 

£^ 

J^ 

M.    4 
5 
5 
5 
5 

^Sagittarii 
(*  Sagittani 

B-A^leeSs 

e*  Sagittani 

5 
4 

6^* 
5* 

-h7§ 
+14 
+39 
+63 
—18 

h    m 
23    3.5 
0  38.5 
0  41.6 
3    6.5 
8    2.4 

h     m    > 
+  054    6 
+  2  25  15 
+  2  28  13 

+  4  47  18 
+  9  31  15 

+0.7021 
— OiJ034 
+0iJ527 
+0.5962 
—0.8070 

0.6065 
.6065 
.6065 
.6062 
.6052 

+.1058 
+.1096 
+.1097 
+.1147 
+.1252 

—95168 
-9.4923 
—95028 
-9.5044 
—9.4559 

1 
9iJ752 
i)780 
.9768 
.9766 
.9815 

5 
9 
9 
9 
9 

e*  Sagittarii 
B.A.C.  8152 
X  Pisciam 
9  Pisciom 
15  Piscium 

5 
6^ 

4;- 

6 
6* 

—23 
+81 
+37 
+46 
+90 

—90 
—  2 
—37 

—28 
+  5 

8  44.5 

3  11.7 

4  40.0 

5  48.2 
8  22.4 

+10  11  38 
+  1  11  53 
+  2  37    4 
+  3  44  59 
+  6  11  26 

-0.8782 
+0.6340 
—0.0023 
+0.1618 
+0.7551 

.6051 
.5735 
.5731 
-5731 
.5719 

+.1269 
+i2182 
+.2)80 
+J2179 
+5170 

—9.4518 
—7.9003 
-»-7iJ515 
+7.8180 
+7i)917 

9-9819 
0.C0C0 
Sim  \ 
.OOCO 

ojom , 

9 
9 
9 
9 
9 

16  Piscium 
X  Piscium 
19  Piscium 
B.A.C.  8276 
22  Piscium 

6 
5 
6 

+40 

+90 
+17 
+90 
+89 

—33 
+14 
--59 
+30 
+  2 

8  46.4 
11  13.8 

13  7.0 

14  10.0 

15  32.3 

+  634  38 
+  8  56  43 
+10  45  55 
+11  46  39 
—10  53  58 

+0.0618 
+0.9087 
—0.3749 
+1.1174 
+0.7016 

5717 
.5712 
.6708 
.5706 
.5609 

+5170 
+5163 
+.2156 
+5152 
+5145 

+8.3718 
+8.2558 
+8.6785 
+84C67 
+85795 

Sf999 
.9995 

.9997 

10 
10 
10 
11 
12 

45  PlBcinm 
51  Piscium 
d  Piscium 
n  Piscium 
40  Arietis 

6 
6^ 

6 
6 

—17 
+61 
+90 
+71 
—41 

—83 

—14 
+38 
—  5 
—73 

6  18.3 

9  15.4 

16  26.3 

13  53.2 

21  36.8 

+  3  20  49 
+  6  11  43 
-10  52  30 
+  9  49  40 
—  7  32  32 

-0.9517 
+0.3901 
+1.1907 
+0.5144 
—1.1951 

.5670 
.5664 
.6652 
.5631 
.6612 

+.2C61 
+5038 
+.1974 
+.1738 
+.1267 

+9.0821 
+9.0339 
-^9.0762 
+95976 
+9.4633 

-9975 
.9CeD 
.9913 

1)789  ; 

12 
13 
13 
]3 
13 

n  Arietis 
Q^  Arietis 
Q*  Arietis 
C*  Arietis 
53  Arietis 

6 
6 
6 

+21 
+21 
—13 

+  8 
+49 

-44 

—43 
-73 
-58 
-15 

21  58.0 
0  284 

0  51.6 

1  7.6 
6    34 

—  7  12    1 

—  4  46  54 

—  4  24  26 

—  4    9    2 
+  0  36  35 

-0.2901 
—0.2781 
—0.8586 
—0.5116 
+0.1966 

.5613 
.6613 
.6613 
J5612 
.5595 

+.1263 
+.1219 
+.1214 
+.1211 
+.1123 

+94633 
+94704 
+9.4848 
+94776 
+94746 

5808 

.9802, 

.9787 

iJ795 

13 
13 
14 
14 
14 

54  Arietis 
13  Tauri 
co>  Tauri 
«•  Tauri 
53  Tauri 

1 

6| 

—  4 

+21 
+84 
+24 

—  9 

—72 

-40 
+11 
—33 
-69 

6  26.9 

21  37.3 

9  40.1 

13  18.0 

14  15.6 

+  0  59  16 
—  8  21  40 
+  3  16  24 
+  6  46  49 
+  7  42  26 

—0.7248 
—0.2867 
+0.6216 
—0.2295 
—0.7894 

.6594 
.6603 
.5591 
^90 
.6589 

+.1114 
+.0848 
+.0626 
+.0561 
+.0542 

+9.4963 
+95184 
+95180 
+9.5390 
+955C6 

S775 

i)750 
.9723 
.9707 

15 
15 
15 
15 
15 

»  Tauri 
B.A.C.  1563 
/  Tauri 
105  Tauri 
B^C.  1651 

5 

1 

6J 

—  5 
+90 
+77 
—12 
+90 

—69 
+62 
+14 
-69 
+63 

10  14 

11  11.3 

12  12,7 
12  13.6 
18  14.1 

+  2  47  55 
+  355  28 
+  4  54  48 
+  4  55  41 
+10  44    3 

-0.7236 
+1.2241 
+0.6649 
—0.8333 
+15221 

.5560 
.6559 
.5558 
.6658 
.6546 

+.0168 
+.0147 
+.0128 
+.0128 
+.0015 

+9.5620 
-1-95!^ 
-h9.5389 
+95645 
+95271 

^690 
.9740  , 
i}723 
1666 
.9739 

15 
16 
16 
16 
16 

0  Tauri 
B.A.C.  1733 
C  Tauri 
B.A.C.  1835 
X^  Orionis 

6 
6^ 
3 
6 

4 

-36 
+66 

+18 
+28 
+63 

-69 

+  8 
—36 
-26 

+  4 

21  14.8 

0  3.3 

1  52.9 
6  51.1 
9  40.4 

—10  21  23 

—  738  30 

—  5  52  31 

—  1    4  14 
+  1  39  25 

—1.1205 
+04364 
—0.3301 
-0.1567 
+0.3992 

.5542 
6535 
5530 
5620 
5613 

-.0041 
-.0094 
—.0128 
—.0220 
—.0272 

+95701 
+9.6418 
+95554 
+955C7 
+953D2 

ii7aD 

.97C0 
.9717 
X723 

16 
16 
16 
16 
16 

/•  Orionis 
/»  Orionis 
X^  Orionis 
68  Orionis 
71  Orionis 

6 
5 
5 
6 

5* 

+90 
+90 
+62 
+80 
+90 

+38 
+31 
+  2 
+13 

+58 

9  56.2 

13  54.3 

14  6.5 
17  54.7 
19  15.7 

+  ]  54  45 
+  5  44  57 
+  5  56  45 
+  9  37  27 
+  955  50 

+0.9703 
+0.8823 
+0.3821 
+0.5892 
+1.2114 

5511 

5502 
5501 
5492 
5489 

—.0275 
—.0346 
—.0349 
—.0400 
—.0440 

+95282 
+9.5275 
+95269 
+953C2 
+95170 

.S738 
i^739 
.9726  '■ 
.9735 
J9731 

17 
17 
17 

18 
18 

15  Geminor. 

16  Geminor. 
V  Geminor. 
B.A.C.  2432 

/Geminor. 

6 
6 

^19 

+  2 
+18 
+15 
+  3 

—59 
—39 

-48 
-65 

1  18.2 
1  23.5 
1  52.8 
3  57.3 
12    1.2 

—  7  13  32 

—  7    8  23 

—  6  40    5 

—  625  35 
+  2  23  12 

-0.9263 
—0.6048 
—0.3243 
-0.3860 
-0.6107 

5474 
5471 

5470 
.6393 
.5367 

— i)545 
— i)550 
—.0556 
—.0975 
— JI091 

+95518 
+95458 
+95401 
+95022 
+9.4805 

.9705. 

.9714 

.9722 

.9769 

5782 

18 
18 
19 
19 
19 

1  Cancri 
5  Cancri 
29  Cancri 
B.A.C.  2872 
A*  Cancri 

6 
6 
6 

p 

+63 
+  2 

+35 
+84 
+74 

—  5 
-67 
—31 
+  5 

—  1 

20  46.0 
23    0.3 
12  45.5 
15  23.7 

20  15.0 

+10  51  51 
—10  57  58 
+  222    9 
-h  4  55  40 
-4-  i9  39  15 

+0.4126 
—0.6135 
-r-0.0268 
+0.6400 
+0.5455 

5340 
5333 
5291 
.6286 
05271 

—.1213 

—.1240 
-.1409 
-.14*0 
—.1490 

+9.4443 
+9>4€17 
+g^(02 
+9.3750 
+9.3574 

jeS5i 

.9810 
.9856: 
5874} 
9.9884 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

1 

LbnlUng 
PumUelB. 

WMh- 

iDgtcia 

At  WasUngton  Mean  Time  of  Coijiinction.                    | 

Data. 

Star^  Num. 

Heaa 

II 

6 

North- 
ern. 

South- 
ern. 

Time  of 

jr 

T 

P' 

<t 

Bto^ 

cosi) 

1W>.  19 

A'Cancri 

+98 

+1§ 

h    m 
22  11.1 

h     m    i 
+11  30  51 

+0.8780 

0.5265 

—.1510 

+9.3388 

9.9894 

20 

60  Cancri 

6 

+88 

+  5 

2  49.0 

—  7  58  36 

+0.6800 

.5253 

—.1558 

+9.3228 

.9902 

20 

a  Cancri 

4 

-M9 

—21 

4    8.9 

—  6  41  54 

+0.2087 

.5249 

—.1570 

+9.3312 

.9898 

20 

X  Cancri 

5 

•+-90 

+  8 

8  59.2 

—  2    0  11 

+0.7374 

.5238 

—.1616 

+9.2887 

.9916 

20 

B.A.C.  8122 

^ 

4-13 

—69 

10    1.5 

—  0  59  42 

-0.4352 

.5236 

—.1625 

+9.3218 

.9902 

20 

oLeonifl 

6 

+87 

+  3 

19  50.7 

+  &32  22 

+0.6736 

.5212 

—.1708 

+95240 

.9938 

20 

h  Leonis 

6 

+16 

—57 

21  40.8 

+10  19  14 

—0.3823 

.5210 

—.1722 

+9i2528 

.9929 

21 

B.A.O.  3407 

6 

--59 

—81 

11  32.8 

—  0  12  47 

—1.3332 

.5184 

—.1811 

+9.1022 

.9947 

21 

7r  Leonis 

5 

—42 

—82 

12  39.8 

+  0  52  19 

—1.2411 

.5184 

—.1821 

+9.1793 

.9950 

21 

14  Sextands 

6 

+90 

+  9 

16  11.9 

+  4  18  23 

+0.8006 

.5180 

—.1841 

+9.0382 

.9974 

21 

16  Sextantij) 

6 

+33 

-39 

17  29.9 

+  5  34    9 

—0.0653 

.5177 

—.1848 

+9.0754 

.9969 

22 

34  Sextantifl 

6 

+  3 

—78 

11  22.3 

—  14    0 

—0.6157 

.5165 

—.1920 

+8.8737 

.9988 

22 

36  Sextantis 

6 

+56 

—19 

12  44.1 

+  0  15  28 

+0.3292 

.5163 

—.1923 

+6.7462 

.9993 

22 

B.A.C.  3726 

6 

+90 

+38 

16  31.7 

+  3  56  39 

+1.2064 

.5164 

—.1933 

+8.4832 

.9998 

22 

55  Leonis 

6 

+90 

+34 

18  23.2 

+  544  58 

+1.1633 

.5164 

—.1935 

+8.4052 

9.9999 

22 

p*  Leonis 

6 

+90 

+33 

22  38.0 

+  9  52  29 

+1.1463 

.5165 

—.1945 

+8.1029 

0.0000 

23 

;i»  Leonis 

6 

-69 

—88 

0  24.3 

+11  35  49 

—1.3671 

.7165 

—.1947 

+8.6712 

9.9995 

23 

p^  Leonis 

5 

+45 

—28 

4    3.6 

—  8  51    9 

+0.1558 

.5168 

—.1951 

+8.C647 

0.0000 

25 

/  Vircinis 
B.A.C.  4259 

5 

+46 

—27 

1    4.3 

+10  51  28 

+0.1796 

.5252 

—.1856 

—9.1012 

9.9C65 

25 

6 

+47 

—25 

1    8.3 

+10  55  26 

+0iK)76 

.5252 

—.1856 

—9.1032 

.9965 

25 

28  Viiginis 

6 

+  1 

—79 

2  27.7 

—11  47  33 

—0.6184 

.5255 

—.1848 

—9.0705 

.9970 

25 

y/  Virginis 

5 

+63 

-12 

8  47.6 

—  5  38  58 

+0.4555 

.5277 

—.1813 

—9.1849 

.9949 

25 

q  Virginis 

6 

+ao 

—  7 

15  38.8 

+  0  59  49 

+0.547J 

.5304 

—.1766 

-9.2403 

.9933 

25 

"50  ViiTpinis 

6 

+30 

—40 

16  35.2 

+  1  54  33 

—0.0634 

.5306 

—.1759 

—9,2225 

.9939 

!     ^ 

58  Virginia 

6 

+  7 

—65 

20  27.3 

+  5  39  35 

—0.4923 

.5323 

—.1730 

—9.2324 

.9936 

26 

a  Virginis 

1 

+  7 

-67 

0  18.1 

+  9  23  21 

—0.4787 

.5338 

—.1700 

—9.2587 

.9927 

26 

i  Virpinis 

5 

+78 

+27 

1    3.3 

+10    7    6 

+1.0703 

.5341 

—.1693 

-9.3179 

.9904 

26 

B.A.C.  4531 

6 

+78 

+20 

4  58.7 

—10    4  44 

+0.9710 

^360 

-.1658 

—9.3360 

.98C6 

26 

86  Vir^inis 

6 

—10 

—90 

10  30.2 

—  4  43  34 

-0.7654 

.5385 

—.1605 

-9.3088 

.9908 

26 

B.A.C.  4679 

6i 

+70 

—  3 

19  25.5 

+  3  54  52 

+0.6133 

.5430 

—.1510 

—9.3933 

.9863 

27 

8LibnB 

6 

-46 

—90 

17.  5.9 

+  0  52  44 

—1.1779 

.5546 

-.1233 

—9.4251 

.9841 

27 

«•  Libra 

^ 

—43 

—90 

17  11.1 

+  0  57  44 

—1.1410 

.5546 

—.1232 

—9.4262 

.9840 

27 

B.A.C.  4896 

6 

+72 

+  2 

17  28.2 

+  1  14  14 

+0.6847 

.5549 

—.1225 

—9.4714 

.9801 

28 

28  Libra 

6 

+  7 

—58 

6  42.7 

—  9  58  14 

—0.3417 

.5623 

—.1020 

—9.4820 

.9790 

28 

BJLC.  5109 

6* 

+71 

+  8 

11  52.6 

—  4  59    9 

+0.7809 

.5652 

—.0934 

—9.5171 

.9751 

28 

41  Libra 

6 

+32 

—28 

14  39.0 

—  2  18  37 

+0.1553 

.5668 

—.0885 

—9.5093 

.9761 

28 

X  Libra 

5 

+50 

—12 

15  58.9 

—  1    1  30 

+0.4437 

.5675 

—.0862 

—9.5177 

.9751 

28 

JCPITKR 

—  9 

—78 

19    5.5 

+  1  58  29 

—0.5782 

.5677 

— .08C5 

-9.5018 

.ri769 

28 

;i  Libra 

6 

+60 

—  3 

20  55.7 

+  3  44  48 

+0.5865 

J5702 

—.0773 

— 9.52C0 

.f'737 

20 

p'  Scorpii 

2 

+14 

-45 

2    9.3 

+  8  47    8 

-0.1353 

.5731 

-.0676 

—9.5220 

.0745 

2D 

f*  Scorpii 

H 

+14 

—45 

2    9.4 

+  8  47  19 

—0.1386 

.5731 

—.0676 

—9.5219 

.9745 

29 

oA  Scorpii 

4- 

+70 

+  6. 

2  43.5 

+  9  20    7 

+0.7340 

.5735 

-.C663 

— 9.54G1 

.9722 

29 

fti«  Scorpii 

H 

+70 

+19 

2  58.3 

+  9  34  26 

+0.9270 

.5735 

-.C659 

-9.5443 

.9716 

29 

r*  Scorpii 

7 

-16 

—90 

4  57.8 

+11  29  38 

—0.6679 

.5744 

— .C620 

-9.5147 

.9754 

29 

1^  Scorpii 

4 

—15 

—88 

4  58.2 

+11  30    1 

—0.6583 

.5744 

— .C620 

-9.5149 

.9754 

29 

V  Ophiuchi 

5 

+  3 

—56 

10    6.3 

—  7  33    8 

-0.3109 

.5769 

-.0520 

—9.5281 

.9738 

29 

01  Ophiuchi 

5 

+69 

+28 

13  27.6 

-  4  19  16 

+1.0423 

.5789 

—.0449 

—9.5577 

.r6n7 

29 

BA.C.5663 

6* 

+  1 

—56 

22  22.9 

+  4  16  13 

—0.3018 

.5830 

—.0262 

—9.5380 

.9725 

29 

B.A.C.  5700 

6| 

-63 

—90 

23  54.6 

+  5  44  33 

— li»48 

.5836 

—.0233 

—9.5197 

.9748 

Mar.    1 

B.A.C.  5758 

6 

+69 

+11 

3  28Ji 

+  9  19  43 

+0.8117 

.5853 

—.0151 

—9.5616 

.9691 

1 

1  Ophtncht 

5 

+35 

—18 

9  42.6 

—  8  49  41 

+0.3367 

.5873 

—.0018 

-9.5536 

.9702 

1 

B.A.C.  5866 

6 

+64 

+  3 

11  13.6 

—  7  22    8 

+0.6934 

.5879 

+.0012 

—9.5604 

.9602 

1 

58  Ophiuchi 

5 

+60 

+31 

18  50.8 

—  0    225 

+1.0737 

.5905 

+.0184 

—9.5662 

.9683 

2 

B.A.C.  6081 

6i 

+14 

-41 

1  34.2 

+  6  25  28 

—0.0662 

.5921 

+.0337 

—95408 

.9721 

21  B.A.C.6098  16" 

+41    —151    2  36.9 

+  7  25  46 

+0.3845 

0.5924  +.03601—9.5490 

9.9709 
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ELEMENTS  FOB  rACILITATINQ  THE  CALCULATION  OF  OCOULTATIONS 

OB 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  TEAR  1864. 

1 

LImitiiig 
ParalMa. 

Wadi- 
Time  of 

Bate. 

Star's  Name. 

North- 
em. 

Sooth- 
era. 

ff 

T 

^' 

<t     , 

■inl) 

eJft 

liar.   2 

2 
2 
2 

2 

fi^  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 
B.A.C.  6287 

4 

5 
6 
5 
6 

+6§ 
4-61 
H-35 
-*-66 
—40 

+19° 
—  1 
—21 
+  2 
—90 

h    m 

7    5.3 

7  40.8 

7  41.5 

11  45.1 

13  44.0 

h    m    > 
+11  43  50 
—11  42    7 
—11  41  26 

—  7  47  19 

—  553    2 

+0.9285 
+0.6253 
+0^2802 
+0.6778 
—1.0285 

0.5933 
.5933 
.5933 
.5942 
.5943 

+.0458 
+.0473 
+.0474 
+.0564 
+.0609 

—9.5561 
— 9J>497 
—95428 
-95466 
-95065 

9i)689 
i*70e  1 
i>718 
.9713  j 

2 
2 
2 
2 
3 

BA.C.e892 
B.A  C.  6299 
B.A.C.  6301 
29  Sagittarii 
B.A.C.  6536 

6 
7 
7 
6 
6J 

—25 
—11 

—18 
+70 

Hr71 

—90 
-78 
-90 
+43 
+13 

14  U.3 
14  24.3 
14  38.7 
21  29.4 
4  57.3 

—  5  26  44 

—  5  14  15 

—  5    0  24 
+  1  34  16 

+  8  44  40 

— 0.81T3 
—0.5744 
—0.7137 
+1.1910 
+0.8482 

.5944 
.5946 
.5946 
.5952 
.5957 

+.0616 
+.C625 
+.C630 
+.0782 
+.0941 

-95125 

—9.5174 
—95141 
-9.5438 
-95235 

Ja757 
J3751  ' 
iJ755  ' 
i^l6 
Sr743  1 

3 
3 
3 
3 
3 

<f  Sagittarii 
e»  Sagittarii 
Q*  Sagittarii 
B.a!c.  6658 
e*  Sagittarii 

.5 
4 

+71 
+24 

+51 
+72 
—  9 

+17 
—38 
—12 

+  9 

—85 

8  42.1 
10  20.5 
10  23.7 
12  53.8 
17  50JB 

—11  39  13 
—10    4  39 
—10    1  40 

—  7  37  23 

—  2  43  16 

+0.9043 
-0.0188 
+0.4442 
+0.7878 
—0.6476 

.5954 
.5954 
.5954 
.5954 
.5950 

+.1021 
+.1052 
+.1058 
+.1107 
+.1209 

-95168 

—9.4923 
—9.5028 
—95044 
-9.4569 

J9752 

.9780 
.9768 
.9766 
.9815 

3 
4 
4 

4 
4 

e*  Sagittarii 
g  Sagittarii 
B.A.C.  6992 
fi  Capricor. 
iB.A.C.  7221 

5 
6J 

—13 

0 
+39 
+40 
+31 

—90 
—71 
—27 
—26 
—37 

18  43.3 
0  56.0 
10    8.8 
10  14.5 
22  19.7 

—  2    1  29 
+  356  48 
—11  11  49 
—11    6  21 
+  030  59 

—0.7211 

—0.5087 
+0.1732 
+0.1853 
—0.0056 

.5950 
j>942 
.5932 
.5931 
.5900 

+.1209 
+.1344 
+.1509 
+.1510 
+.1704 

—9.4618 
-9.4364 
-9.4189 
—9.4188 
-9,3536 

.9619 
5832 
5845 
5845 
5686 

4 
5 
5 
5 
5 

B.A.C.  7242 

8  Aqiiarii 
V  Aquarii 
17  Aquarii 
19  Aqoarii 

6 
6 

6 

-12 

+77 
+47 
-6 
+27 

—90 
+37 
—23 
—90 
—44 

23  19.5 

2    5.5 

6    4.5 

10  36.0 

12  31.8 

+  1  26  31 
+  4    8  12 
+  758    6 
-1142  58 
—  9  49  17 

— O.7820 
+1.1698 
+0.2469 
—0.7196 
--0.1230 

.5906 
.5901 
.5891 
.5879 
.5876 

+.1719 
+.1760 
+.1814 
+.1885 
+.1896 

—9.3208 
— 9.37C6 
—9.3150 
—95351 
-95535 

5903 
5877 
5906 
5935 
5929 

5 

9 

9 

10 

11 

^  Aquarii 
d  Fisciam 
TT  Pisdam 
29  Arietis 
7z  Arietis 

it 

—20 
+90 
+54 
+90 
+  6 

—90 
+23 
—16 
+34 
-61 

17  43.7 

2  52.3 

23  43.7 

23  46.8 

6  39^ 

—  4  49   5 
+  1  21  46 

—  2  31  44 

—  3  20  13 
+  3  17  21 

—0.9550 
+1.0060 
+05939 
+1.0590 
—0.5422 

.5867 
.5740 
.5732 
.5720 
J5715 

+.1952 
+.1984 
+.1751 
+.1394 
+.1275 

—9.1677 
+9.0762 
+95976 
+9.3065 
+9.4633 

5052 

5969 
5913 
.9661  ! 
.9808  1 

11 
11 
11 
11 
11 

e>  Arietis 
e'Arietifl 
«•  Arietis 
53Arietiii 
54  Arietu 

? 

6 
6 
6t 

+  7 
—32 
-  7 
+33 
—22 

-60 
—73 
—73 
—30 
—72 

9  15.3 
9  37.8 
9  53.3 

14  40.2 

15  2.9 

+  547  55 
+  6    941 
+  624  33 
+11    1  14 
+11  23  11 

—9.5330 
—1.1056 
-0.7637 
—0.0693 
— 0i)804 

-5715 
.5712 
.5712 
5710 
.5708 

+.1235 
+.1226 
+.1223 
+.1137 
+.1132 

+9.4704 
+9.4848 
+9.4776 
+9.4746 
+9.4C63 

.9802 
5767  1 
Sf7V5 
5798 
.9775  1 

•    12 
12 
12 
12 
12 

B.A.C.  1096 
13  Tauri 
iu»Tauri 
«•  Tauri 
63  Tauri 

P 

+90 
+  5 

+58 
+  8 
—30 

+42 

-58 
-  3 
-52 

—69 

2  15.1 

5  4ff.l 

17  30.8 

21    3.3 

21  59.4 

—  1  48  33 
+  1  35  55 
—11    5  14 

—  7  40  12 
-6  46    0 

+1.0972 
—0.5567 
+0.3348 
—0.5062 
—1.0593 

.6696 
.5693 
.5673 
.5666 
.5664 

+.0926 
+.0858 
+.0632 
+.0566 
+.0547 

+9.4753 
+95184 
+95180 
+95390 
+95506 

5797 
5750 
5750  . 
5723  , 

5707  i 

13 
13 
13 
13 
13 

•  Tauri 
t  Tauri 
B.A.C.  1563 
/Tauri 
105  Tauri 

+90 
— JS 
+90 
+54 
-35 

+58 
-69 
+37 

—  1 
-69 

9    4.6 

17  19.6 

18  2dJ2 

19  28.5 
19  29.4 

-2  49  26 
+11  53  47 
—10  59  59 
—10    1  48 
—10    0  55 

+1.2042 
—0.9968 
+0.0302 
+0.2787 
—1.1051 

.5656 
.5620 
.5613 
.5611 
.5611 

+.0469 
+.0174 
+.0148 
+.0129 
+.0128 

+95099 
+95620 
+9.5260 
+95389 
+95646 

.9760 
.9600 
.S740 
J,723 
.9666 

14 
14 
14 
14 
14 

R.A.a  1651 
B.A.C.  1733 
C  Tauri 
B.A.C.  1835 
X'  Ononis 

6^ 

6 

3 

6 

4 

+90 
+46 
+  2 

+12 
+44 

+38 
—  7 
-56 
—43 
-11 

1  23.5 

7  7.1 

8  55.1 
13  49i2 
16  36.3 

-4  18  65 

+  1  12  59 
+  2  57  18 
+  7  412^ 
+10  22  54 

+0.9309 
+0.1551 
-0.6038 
—0.4297 
+0.1230 

.5594 
.5576 
.5572 
.5554 
.5541 

+.0015 
—.0089 
—.0123 
-.0215 
—.0267 

+95271 
+95418 
+95554 
+95507 
+9.5392 

.9739 
.9720  ! 
.9700  ! 
5707 
5723 

14 
14 
14 
15 
15 

X*  Orionis 
/*  Orionis 
X*  Orionis 
68  Orionis 
71  Orionis 

6 
5 
5 
6 
5J 

+90 
+81 
+43 
+56 
+90 

+20 
+15 
—12 
—  2 
+34 

16  51.9 

20  47i2 

20  59.3 

0  45.0 

2    5.2 

+10  38    1 

—  934  33 

—  923  53 

—  5  44  40 

—  4  27    8 

+0.6894 
+0.6048 
+0.1087 
+0.3166 
+0.9354 

.5542 

.5530 

.5530 

.5528 

0.5512 

—.0270 
—.0341 
—.0344 
—.0412 
—.0434 

+95268 
+95276 
+95369 
+9.5302 
+95170 

5738 
5739 
5726 
5735 
95751 
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SI£MENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8 

OF 

PLAOTSTS  AND  STARS  BY  THE  MOON,  FOR  ' 

THE  TEAR  1864. 

1 

LimlUoff 
PualMl. 

WSBh. 

ington 

IMa. 

Stir^NaiM. 

Meui 

1 

North- 
ern. 

South- 

Time  of 

6- 

S^ 

r 

/ 

^ 

■In^ 

eMi) 

r 

0 

h   m 

h    m    > 

1 

Har.  15 

15  Geminor. 

6 

—43 

-69 

8    4.4 

+  1  20  16 

-1.1825 

0.5490 

—.0538 

+95518 

9-9705 

15 

16  Geminor. 

6 

—14 

-70 

8    9.7 

+  1  25  20 

-0.8636 

.5490 

—.0539 

+95458 

i)714 

15 

r  Geminor. 

H 
^ 

-*-  3 

—58 

8  38.7 

+  1  53  23 

—0.5848 

.5489 

—.0550 

+95401 

.9722 

16 

B.A.C.  2492 

-h  1 

-65 

10  34.9 

+  2  59  33 

—0.6214 

.5390 

—.0962 

+95C22 

.9769 

16 

/Geminor. 

6 

—12 

—72 

18  37.8 

+10  47  21 

-0.8356 

.5363 

—.1077 

+94895 

.9782 

17 

1  Cancri 

6 

-+-48 

—17 

3  22.2 

—  4  44  25 

+0.1958 

.5324 

—.1194 

+9.4443 

.9825 

17 

5Cancri 

6 

—11 

—73 

5  35.4 

—  2  35  18 

—0.8213 

.5320 

—.1223 

+9.4617 

.9810 

17 

29  Cancri 

6 

-h25 

—42 

19  21.9 

+10  46    9 

—0.2175 

.5278 

—.1380 

+9.4031 

.9856 

17 

B.A.C.a872 

% 

+66 

—  6 

22    0.3 

—10  40  16 

+0.4526 

-5272 

—.1416 

+9.3750 

.9874 

18 

A*  Cancri 

? 

-h59 

—11 

2  51.8 

—  5  57  26 

+0.3667 

.5258 

—.1469 

+9.3573 

.9884 

18 

A»  Cancri 

6 

+90 

+  8 

4  48.0 

—  4    4  42 

+0.7023 

.5254 

—.1490 

+9.3387 

.9894 

18 

60  Cancri 

6 

+60 

—  4 

9  27.0 

+  02^   7 

+0J>126 

.5241 

—.1536 

+9.3228 

.9902 

18 

a  Cancri 

4 

+39 

—29 

10  46.1 

+  1  42  53 

+0.0446 

.5237 

—.1548 

+9.3312 

.9898 

18 

X  Cancri 

5 

+76 

—  1 

15  36.7 

+  6  24  52 

+0.5814 

.5228 

—.1594 

+9.2887 

.9916 

18 

B.A.C.dl92 

^ 

+  4 

—70 

16  39.0 

+  7  25  23 

-0.5871 

.5225 

—.1604 

+9.3218 

.9902 

19 

»Leoni8 

6 

+72 

—  4 

2  28.6 

—  7    216 

+0.5391 

.5204 

—.1685 

+9.2240 

.9938 

19 

ALeonis 

6 

+  9 

-64 

4  18.7 

—  5  15  22 

—0.5112 

.5204 

— J698 

+9iJ528 

iK)29 

19 

TrLeonJg 

5 

-61 

—82 

19  17.1 

+  9  17  14 

-1.3372 

5183 

— .17C9 

+9.1793 

iW50 

19 

14  Sextantis 

6 

+90 

+  4 

22  48.9 

—11  17    4 

+0.7088 

5180 

—.1819 

+9.0381 

.9974 

20 

16  8extantU 

6 

+28 

—44 

0    6.8 

—10    1  25 

—0.1527 

5178 

— a826 

+9.0754 

.9969 

20 

34  Sextantis 

6 

0 

-83 

17  55.9 

+  7  17    7 

-0.6621 

5175 

-.1901 

+8.8736 

.9988 

20 

36  Sextantis 

6 

+53 

—21 

19  17.3 

+  8  36  14 

+0.2839 

5175 

—.1905 

+8.7464 

.9993 

20 

B.A.C.  3726 

6 

+90 

+35 

23    3.9 

—11  43  39 

+1.1673 

5176 

-.1915 

+8.4831 

.9998 

21 

55Leoni8 

6 

+90 

+31 

0  54.8 

—  955  55 

+1.1285 

5178 

—.1920 

+8.4053 

90)999 

21 

/y'Leonis 

6 

+90 

+30 

5    8.2 

—  5  49  47 

+1.1212 

5182 

— J928 

+8.1C26 

0.0000 

21 

/i»Lconis 

5 

+45 

—29 

10  31.8 

— 0  35  30 

+0.1455 

5188 

— J936 

+8.C644 

0.0000 

23 

Z  Vii^is 

5 

+51 

—22 

7    7.3 

—  5  19    1 

+0.52666 

52C3 

—.1851 

—9.1012 

9i)C65 

23 

B.A.C.  4259 

6 

+52 

—21 

7  11.4 

—  5  14    6 

+0^2948 

5203 

— .i85r 

-9.1C33 

i)r65 

23 

28  YirKinis 

6 

+  7 

—71 

8  29.9 

—  3  57  59 

—0.5259 

5298 

—.1843 

— 9.07C6 

jsr.ro 

23 

V  Virginia 

5 

+70 

-6 

14  45.5 

+  2    6  19 

+0.5568 

.5321 

—.1807 

—9.1850 

.9949 

23 

!f  Vinrinis 

6 

+78 

6 

21  31.9 

+  8  40  24 

+0.6608 

.5347 

—.1762 

-9JM04 

.9933 

23 

B.A.C.  4394 

5J 

—55 

—90 

21  52.2 

+  902 

—1.3011 

.5348 

—.1760 

—9.1573 

.9955 

23 

50  Viipnis 

6 

+37 

-34 

22  27.8 

+  9  34  32 

+0.0541 

.5353 

—.1754 

—9.2225 

.9939 

24 

58  ViTRinis 

6 

+13 

—59 

2  17.2 

—10  43    7 

—0.3664 

.5368 

—.1727 

—9.2325 

.9036 

24 

aViiginis 

1 

+14 

—58 

6    5.5 

—  7    1  55 

—0.3464 

5383 

— J695 

— 9iJ588 

.9£27 

24 

1  Vii^rinis 

5 

+78 

+39 

6  50.1 

—  6  18  39 

+1.1992 

.5386 

— J689 

—9.3179 

i)904 

24 

B.A.C.  4531 

6 

+78 

+31 

10  43.0 

—  2  33    3 

+1.1C69 

5404 

—.1654 

-9.3360 

J18r6 

24 

86  Virginis 

6 

—  2 

-80 

16  11.0 

+  244  38 

—0.6160 

5430 

—.1603 

—9.3088 

.9908 

25 

B.A  C.  4679 

6i 

+76 

+  6 

1    1.2 

+11  17  50 

+0.7732 

5471 

— .15C8 

—9.3933 

.9863 

25 

5  Libra 

6 

-68 

—00 

20  22.8 

+  6    1  14 

—1.3029 

.5568 

— J256 

—9.4098 

.9852 

25 

8  Libre 

6 

—30 

-90 

22  322 

+  8    618 

-0.9892 

5578 

—.1225 

—9.4251 

.9841 

25 

a«  Libra 

^ 

—27 

—90 

22  37.3 

+  8  11  18 

—0.9521 

5578 

-.1224 

-9.4263 

.9840 

25 

B.A.C.4896 

^ 

+73 

+14 

22  54.3 

+  8  27  43 

+0.8738 

.5581 

—.1221 

—9.4715 

.98C1 

26 

r*  Libra 

6J 

—64 

-90 

5  50.3 

—  850  26 

—1.2832 

5614 

— J115 

—9.4393 

.9830 

26 

28  Libra 

6 

+17 

—45 

12    6.4 

—  2  47  14 

-0.1402 

.5643 

—.1015 

—9.4821 

.9790 

26 

B.A.C.  5109 

^ 

+71 

+23 

17  165 

+  2  11  43 

+0.9688 

5666 

—.0929 

-95172 

.9751 

26 

41  Libra 

6 

+45 

-16 

20    2.7 

+  4  52  25 

+0.3641 

5682 

—.0879 

—95093 

.9761 

26 

«  Libra 

5 

+66 

+  1 

21  22.7 

+  6    9  39 

+0.6543 

5688 

—.0853 

-9.5177 

.9751 

27 

JCPITKR 

—  1 

-65 

0  24.1 

+  9    4  39 

-0.4338 

5723 

—.0804 

—9.5002 

.9771 

27 

1  Libra 

6 

+70 

+10 

2  20.3 

+10  66  42 

+0.8015 

.  .5777 

—.0767 

—95290 

.9737 

27 

|l>Scorpu 

2 

+» 

—32 

7  35.2 

—  7  59  39 

+0.0800 

5731 

-.0666 

—95220 

.9745 

27 

fScorpii 

^ 

+26 

—32 

7  35.4 

—  7  59  27 

+0.0765 

5731 

—.0666 

—95219 

.9745 

27 

ip>  Scorpit 

*■ 

+70 

+21 

8    9.5 

—  7  26  30 

+0.9530 

.5733 

—.0658 

—9.5401 

.9722 

27 

«.«  Scorpil 

4; 

+70 

+38 

8  24.5 

—  7  12    5 

+1.1474 

.5736 

-.0649 

—9.5443 

.9716 

27 

r>  Scorpli         7" 

—  4-66 

10  24.7 

—  5  16  12 

—0.4533 

05742 

-.0611 

—95147 

9.9754 

414. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

Date. 

BtBT^iName. 

1 

UmitiDg 
PaxalleU. 

WMh- 
Time  of 

h    m 

10  25.1 

15  35.4 

18  58.4 

3  59.7 

5  32.7 

North- 
em. 

Sottth- 
ern. 

-42 

+61 
-41 

—90 

IT 

r 

P' 

^ 

ifS 

.SI, 

Mar.  27 
27 
27 

26 

28 

y*  Scorpii 
yj  Ophiucht 
(u  Ophiuchi 
B  A.C.  5663 
B.A.C.  6700 

4 
5 
5 
6^ 

n 

—  3 
-hl5 
-h6J 
-hl3 
—43 

h    m    i 

—  5  15  47 

—  0  16  42 
+  2  58  57 
+11  40  23 
—10  50    4 

-0.4435 
—0.0927 
+liW91 
—0.0805 
—1.0198 

0.5742 
^762 
.5773 

.5804 
.5808 

—.0611 
—.0510 
-.0444 
-.0261 
—.0226 

-9.5149 
—9.5281 
—9.5577 
—9.5380 
—9.5197 

9.9754 
i)738 
i«07 
.9725 
3748 

28 
28 
28 
29 
29 

B.A.C.  5758 
S  Ophiuchi 
B.A.C.  5866 
B.A.C.  6081 
B.A.C.  6098 

6 
5 
6 

f 

-f52 

H-69 

-f-59 

+29 

—  4 
+19 
-28 

—  1 

9  19.4 
15  29.7 
17    2.3 

7  40.6 

8  44.8 

—  7  11  43 

—  1  15  13 
+  0  13  55 

—  9  40  40 

—  8  38  52 

+1.0426 
+0.5649 
+0.9249 
+0.1570 
+0.6126 

.5817 
.5833 
.5837 
.5861 
.5861 

—.0151 
—.0016 
+.0014 
+.0331 
+.0353 

—9.5616 
—9.5536 
-9.5604 
—9.5408 
-95490 

.9691  ' 
S)7i2 

srm 
Sim 

29 
29 
29 
29 

29 

fi^  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 
B.A.C.  6287 

4 
5 
6 
5 
6 

-1-69 
H-69 
H-51 
-4-70 
-25 

+41 

+14 
—  8 
+18 
—90 

13  19.8 
13  56.1 
13  56.8 
18    6.8 
20    8.9 

—  4  14  16 

—  3  30  19 

—  338  38 
+  0  21  53 
+  2  19  25 

+1.1623 
+0.8551 
+0.5058 
+0.9074 
—0.8217 

5865 
.5867 
.5867 
.5865 
.5864 

+.0449 
+.0464 
+.0464 
+.0552 
+.0594 

—9.5561 
—9.5497 
—95428 
-95466 
—9.5065 

.9699 
.9708 
.9718 
.9713 
.9761 

29 
29 
29 
29 
29 

B  A.C.  6292 
B.A.C.  6293 
B.A.C  6294 
B.A  C.  6299 
B.A.C.  6301 

6 

7 
7 

-13 

=^ 

-+-  1 

—  7 

-«1 
—90 
—90 
-60 
—71 

20  37.0 
20  39.6 
20  405 

20  50.4 

21  5.2 

+  2  46  26 
+  2  48  56 
+  2  49  31 
+  2  59  16 
+  3  13  34 

—0.6080 
—1.2601 
—1.1158 
-0.3621 
—0.5032 

.5864 
.5864 
.5864 

.5868 
JW68 

+.0608 
+.C608 
+.C609 
+.0611 
+.0615 

—95125 
—9.4982 
—95013 
—95174 
—95141 

.9757 
.9773 
.9770 
.9751 
.9755 

30 
30 
30 
30 
30 

B.A.C.  6536 
d  Sagittarii 
H^  Stigittarii 
a*  Sagittarii 
B.A.C.  6658 

4 

1* 

-f-71 
+71 
+35 
+68 
+72 

+30 
+35 
-26 
+  1 
+24 

11  49.3 
15  41.4 
17  23.0 
17  26.2 
20    1.3 

—  6  35  45 

—  2  52  24 

—  1  14  38 

—  1  11  30 

+  1  17  44 

+1.0718 
+1.1267 
+0.1883 
+0.6583 
+1.0051 

.5864 

.5860 
.5860 
.5860 
.5857 

+.0920 
+.0998 
+.1032 
+.1033 
+.1079 

—95235 
—95168 
-9.4923 
-95028 
—9.5044 

.9743 
.9752 

moo  : 

.9768 
.9766  1 

31 
31 
31 
31 
31 

e'  Sagittarii 
e»  SagitUrii 
B.A.C.  6746 
g  Sapttarii 
B.A.C.  6992 

6 

3 

+  2 
—  3 
—44 

+10 
+51 

-66 
—73 
—90 
—56 
—17 

1  17.7 

2  2.7 

2  29.0 

8-28.4 

18    0,8 

+  6  22  17 
+  7    5  34 
+  7  30  51 
—10  43  11 
—  1  32    4 

—0.4570 
—0.5327 
—1.1442 
—0.3232 
+0.3591 

.5851 
.5849 
.5848 
.5840 
.5822 

+.1178 
+.1193 
+.1203 
+.1311 
+.1470 

—9.4559 
-9.4517 
—9.4346 
-9.4363 
—9.4188 

.9615 
.9819 
.9833 
.9832 
3845 

31 
Apr.    1 

1 
1 

1 

i5  Capricor. 
B.A.C.  7221 
B.A  C.  7242 
V  Aqoarit 
17  Aquarii 

3 

f 

+51 
+40 
—  3 
+57 
+  1 

-16 
—27 
-82 

—14 

—77 

18    6.7 

6  38.0 

7  39.9 
14  39.3 
20  22.3 

—  1  26  23 
+10  37    5 
+11  36  44 

—  5  39  19 

—  0    8  46 

+0.3711 
+0.1607 
—0.6299 
+0.4072 
-0.6859 

.5822 

.5800 
.5798 
.5788 
.5777 

+.1471 
+.1661 
+.1675 
+.1767 
+.1836 

—9.4187 
—9.3535 
—9.3208 
—9.3149 
— 9J2351 

.9845 
.9886 
.9903 
.9905  , 
.9935 

1 
2 
2 
2 
2 

19  Aqaarii 
1  Aqaarii 
c*  Capricor. 
30  Aqaarii 
44  Aqaarii 

6 

+34 
—13 

+81 
+37 
+43 

—35 
—90 
+21 
-35 
—30 

21  20.0 
2  42.4 

5  48.2 
13  40.9 
19  39.5 

+  0  46  48 
+  5  59  33 
+  8  56  36 

—  7  27  49 

—  1  42    4 

+0.0187 
—0.8354 
+0.9993 
+0.0275 
+0.1264 

.5776 
.5768 
.5761 
.5750 
.5744 

+.1844 
+.1902 
+.1932 
+.1999 
+.2041 

—9.2534 
—9.1677 
—9.2267 
-9.0C67 
^9.0238 

J3SS9  \ 
.9952  ' 
.9937 
.9^66  1 
.9976 

2 

3 

51  Aqaarii 
X  Aquarii 
B.A.C.  8152 
X  Piscium 
9  Piscium 

6 
5 

6 

+48 
+85 
+78 
+34 
+43 

—25 
+10 
—  4 
-39 
—30 

22  41.3 
4  36.1 

0  29.1 

1  58.0 

2  6.3 

+  1  13  10 
+  6  55  14 
+  2    5  40 
+  3  31  24 
+  3  39  23 

+0.2087 
+0.8424 
+0.6010 
—0.0464 
+0.1180 

.5740 
.5736 
.5728 
.5728 
.5728 

+.2059 
+i»89 
+iJl30 
+.2129 
+iJ129 

—8.9833 
—8.9340 
— 7.90f.O 
+7.9515 

+7.8181 

.9980 

9.9984 

O.0C00 

.OCOO 

.0000 

15  Piscium 

16  Piscium 
k  Piscium 
n  Arietia 
('Arietis 

5 

+88 
+36 
+90 

—  1 

—  1 

+  2 

-36 
+10 
-70 
—70 

5  41.3 

6  5.4 
8  32.9 

16  54.9 
19  18.1 

+  7    646 
+  7  30    2 
+  9  52  18 

—  8  39    9 

—  6  21    9 

+0.6960 
—0.0022 
+0.8348 
-0.6636 
—0.6575 

.5727 
.5727 
.5727 
.5781 
.5781 

+J2125 
+.2125 
+.2119 
+.1276 
+.1236 

+7.9918 
+8.3718 
■+8iJ559 
+9.4633 
+9.4704 

0.0000 

9.9999  1 

5999' 

.9808  ; 

.9602 

8 

8 

8 

Q*  Arietis 
Q*  Arietis 

53  Arietis 

54  Arietis 
B.A.C.  1006 

6 
6 
6 
6^ 

6r 

—46 
—15 
+25 
-33 
+90 

—73 
—73 
—38 
-72 
+30 

19  40.3 

19  55.4 

0  37.1 

0  59.4 

11  58.3 

—  5  59  47 

—  5  45  10 

—  1  13  45 

—  0  52  13 
+  9  42  39 

—1.2269 
—0.8876 
—0.2039 
—1.1087 
+0.9395 

.5781 
.5782 

.5781 

.5778 

0.5773 

+.1227 
+.1224 
+.1138 
+.1132 
+.0927 

+9.4848 
+9.4776 
+9.4746 
+9.4963 
+9^753 

.9787 

i,7!8 

.9775  , 

9.9797  1 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATION8 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  ' 

IHE  YEAR  1864. 

IM». 

1 

1 

Limiting 
PKimlMs. 

WMh- 
Time  of 

~~ir~m 

15  25.8 
2  545 

6  21.9 

7  16.9 
9  42.0 

Norths 

South- 
am. 

-70° 
-12 
-65 
—69 

+47 

H 

T 

T' 

^ 

^ 

OMi) 

▲inr.   8 

9 
9 
9 
9 

13  Tanri 
«»  Tauri 
«•  Tanri 
53  Tanri 
B,A.C  1361 

r 

—  4 
+46 

—  2 

-48 
+90 

h     m    i 
—10  57  21 
+  0    6  10 
+  3  26  26 
+  4  19  24 
+  6  39  17 

—0.7046 
+0.1678 
—0.6685 
-15170 
+1.1015 

0.5768 
.5753 
.5745 
.5743 
.5738 

+.0858 
+.0635 
+.0563 
+.0549 
+.0498 

+95184 
+95180 
+9.5390 
+9.5506 
+95066 

9.9750 
.0750 
.9723 
.9707 

.9764 

1 

9 
10 
10 
10 
10 

c  Tanri 
(  Tauri 
/Tanri 
B.A  C.  1651 
B.A.C.  1733 

i* 

^ 

G 
^ 

+90 
—42 

+42 
+90 
+34 

+40 
-60 
-11 
+26 
—18 

11  16.5 

2  11.0 

4  21.5 

10    4i> 

15  40.7 

+  8  10  25 
—  1  26  52 
+  0  38  57 
+  6    9  54 
+11  34  24 

+1.0219 
—1.1673 
+0.0946 
+0.7366 
—0.0343 

.5736 
.5694 
.5687 

.5647 

+.0460 
+.0171 
+.0129 
+.0015 
-.0095 

+95099 
+9.5620 
+9.5389 
+95271 
+95418 

.9760  . 

.l^JO 

.Ji?23 

.9739 

.9720 

10 
10 

11 
11 
11 

C  Tanri 
B.A.C.  1835 
7*  Ononis 
jr«  Orionis 
/^  Ononis 

^ 

6 
4 
6 
5 

—10 
+  1 
+32 
+70 
+63 

-€9 

—58 
—22 
+  9 
+  4 

17  26.6 
22  14.7 

0  58.6 

1  13.9 
5    4.7 

—10  43  21 

—  6    5  10 

—  3  26  58 

—  3  12    9 
+  0  30  47 

—0.7867 
—0.6160 
-O.0694 
+0.4918 
+0.4069 

.5638 
5620 
5608 
.5608 
.5591 

—.0130 
—.0218 
—.0270 
-.0273 
—.0345 

+9.5564 
+9.56C7 
+9.53J)2 
+95282 
+9.5275 

.9700 
.9707 
.9723 
.9738 
.0739 

11 
1) 
11 
11 
11 

7<  Orionis 
68  Orionis 
71  OrionU 
16  Geminor. 
V  Geminor. 

5 
6 

4* 

+31 
+44 
+90 
-29 
—  9 

—23 

—13 
+21 
—70 
—70 

5  16.5 

8  58.1 

10  16.9 

16  15.1 

16  43.6 

+  0  42  13 
+  4  16  16 
+  5  32  25 
+11  18  32 
+11  46    7 

—0.0848 
+0.1206 
+0.7335 
—1.0510 
-0.7743 

5591 
.5574 
.5571 
.5542 
.5539 

—.0348 
—.0416 
—.0438 
—.0544 
—.0554 

+9.5369 

+9.5302 
+95170 
+95458 
+9.5401 

.9726 
i;735 
.9751 
.9714 
.9722 

12 
13 
13 
13 
14 

B.A.C,  2432 
/Geminor. 
1  Cancri 
5  Cancri 
29  Cancri 

6 
6 
6 

—11 
—25 
+37 
-24 
+14 

—72 
—72 
—27 
—73 
-53 

18  18.4 

2  16.5 

10  56.6 

13    9.9 

2  50i) 

—11  29  14 

—  3.46  16 
+  4  37  36 
+  6  46  47 

—  3  57  14 

—0.8100 
—1.0219 
+0.0069 
—1.0060 
-0.3966 

-5421 

.5385 
.5347 
.5338 
.5283 

—.0947 
—.1075 
—.1191 
—.1219 
—.1382 

+95022 
+9.4895 
+9.4443 
+9.4617 
+9.4031 

-0769 

.9782 
.9825 
.9810 
i)856 

14 
14 
14 
14 
14 

B.A.C.  2872 
A>  Cancri 
A«  Cancri 
60  Cancri 
a  Cancri 

f 

6 
6 
4 

+53 
+48 
+72 

+57 
+29 

—15 
—20 

—39 

5  28.6 
10  19.3 
12  XhH 
16  53.7 
18  12.7 

—  1  24  13 
+  3  17  44 
+  5  10  10 
+  9  40  25 
+10  57    4 

+05723 
+0.1897 
+0.5254 
+0.3402 
—0.1254 

5274 
5258 
5252 
5238 
5234 

—.1411 
—.1460 
—.1480 
—.1526 
—.1537 

+9.3750 
+9.3574 
+9.3387 
+9.3228 
+9.3312 

.9874 
,9884 
.9894 
.9*J02 
.9898 

'■ 

14 
15 
15 
15 
16 

»  Cancri 
B.A.C.ai22 
oLeonis 
ALeonis 
14  Sextantis 

5 

6 
6 

+62 

—  6 

+60 

0 

+75 

—10 
—75 
-13 

—78 
—  4 

23    2.8 
0    5.1 
9  54.6 

11  44.7 
6  16^2 

—  8  21  18 

—  720  50 
+  2  11  25 
+  358  24 

—  2    2    6 

+0.4138 
—0.7508 
+0.3814 
-0.6651 
+0.5720 

5222 

.5217 
5194 
5190 
5165 

—.1582 
—.1591 
-.1671 
— .16a5 

—.1802 

+9.2887 
+9.3218 
+9.2240 
+92528 
+9.0381 

.9916 
.99(5 
.9938 
.9C29 
.9974 

16 
17 
17 
17 
17 

16  SextantU 
34  Seztantis 
36  Sextantis 
B.A.C.  3726 
55Leoni8 

6 
6 
6 
6 
6 

+21 
-6 

+46 
+90 
+90 

-52 
—72 
—27 
+26 
+23 

7  34.2 

1  24.7 

2  46.2 
6  32.9 

8  23.9 

—  0  46  21 

—  726  24 

—  6    7  12 

—  226  58 

—  0  39  10 

—05865 
—0.7736 
+0.1710 
+1.0595 
+1.0231 

5164 
5163 
5164 
5166 
5168 

—.1810 

—.1884 
-.1888 
-.1899 
-.1903 

+9.0764 

+8.8736 
+8.7670 
+8.6738 
+8.6194 

.9C€9 

.9988 

.9993 

.9998 

9.9999 

17 
17 

19 
19 
19 

/^Leonis 
/^Leonis 
X  Vimnis 
B.A.C.  4259 
28  Yii^nis 

6 
5 
5 
6 
6 

+90 
+39 
+49 
+50 
+  5 

+23 
—33 
-23 
—22 
-73 

12  37.3 
18    0.9 
14  26.6 

14  30.6 

15  48.5 

+  327    2 

+  8  41  17 
+  3  48  55 
+  3  52  48 
+  6    821 

+1.0212 
+0.0544 
+05368 
+05649 
-0.5505 

.5172 
5181 
5311 
5312 
5316 

—.1912 
— .1C20 
—.1842 
—.1842 
—.1836 

+8.4602 
+8.C644 
—9.1012 
-9.1033 
—9.0706 

0.0000 

0.0000 

9.9J:65 

.9J:65 

.9970 

19 

20 
20 
20 
20 

V  Virginis 
g  Viripnis 
B.A.C.  1394 
50  VirginU 
SSVii^inis 

5 
6 

? 

6 

+68 
+77 
-56 
+36 
+13 

—  7 

—  1 
-90 
—34 
—59 

22    1.0 

4  43.6 
6    3.7 

5  38.9 
9  25.9 

+11    9  32 

—  6  20  17 

—  6    0  48 

—  5  26  40 

—  1  46  44 

+0.5360 
+0.6488 
—1.3035 
+0.0460 
—0.3674 

.5343 
5376 
5376 
5379 
.5400 

—.1802 
—.1758 
—.1756 
—.1751 
—.1722 

—9.1850 
—95404 
—9.1574 
—95225 
—95325 

.9949 
.9933 
.9955 
.9939 
.9936 

20 
20 
20 
20 
21 

a  Virpnis 
i  Vir^is 
B.A.C.  4531 
86  Vii^nts 
B.A.C.  4679 

1 
5 
6 
6 

+14 
+78 
+78 
—  1 
+76 

—67 

+39 
+31 

-78 
+  9 

13  11.7 

13  55.8 

17  45.9 

23    9.7 

7  52.6 

+  1  51  53 
+  2  34  37 
+  6  17  25 
+11  30  56 
—  4    3    8 

-0.3423 
+1.1959 
+1.1087 
—0.5972 
+0.7941 

5416 
5422 
5441 
.5469 
0.5518 

—.1693 
—.1667 
—.1652 
—.1601 
—.1508 

-95588 
—9.3180 
—9.3361 
— 9.3C89 
—9.3933 

.9927 
.9904 
.98C6 
.99C8 
9.9863 
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ELEMENTS  FOB  FACILITATINO  THE   CALCULATION  OP  OCCULTATION8  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

1 

LlmUinf 
PanllelA. 

Weeh- 
ingUm 

At  Waehlngteii  Mem  Time  of  GoiUanctkai.                 || 

Date. 

Btir'a  Name. 

Hew 

II 

6 

North- 
Am. 

Sooth- 
em. 

Time  of 
6- 

B 

T 

P' 

^ 

■lifi 

eU^ 

Apr.  22 

5  Libra 

-^ 

-90° 

h    m 
2  56.4 

h    m    • 
—  9  37  35 

-liM68 

0.5623 

—.1259 

—9.4096 

9.9856 

22 

SLihriB 

€ 

-26 

—90 

5    3.7 

—  7  34  37 

—0.9333 

.5632 

—.1^9 

— 9.4IK31 

.9641 

22 

a*  Uhrm 

^ 

—24 

—90 

5    8.8 

—  7  29  43 

-^.8962 

.5634 

—.1226 

—9.4263 

.9840 

22 

B.A.C.  4806 

6^ 

-h73 

+17 

5  25.6 

—  7  13  33 

+0.9179 

.6638 

—.1221 

—9.4715 

.9801 

22 

«^  Libra 

6i 

-^ 

—90 

12  14.3 

—  0  38  57 

—1.2173 

.5669 

—.1118 

-9.4303 

.9830 

22 

28  Libra 

6 

-+■23 

-39 

18  24.2 

+  5  17  58 

—0.0407 

.6706 

—.1013 

—9.4821 

.9790 

22 

B.A.C.  5109 

^ 

-+■71 

+28 

23  28.8 

+10  11  50 

+1.0503 

.5729 

— .0C26 

—95172 

i)751 

23 

41  Libne 

W 

-h49 

—12 

2  12.5 

—11  10  15 

+0.4320 

.5740 

—.0880 

— 9.5Cr4 

J;761 

23 

JUPITKR 

—  9 

—80 

2  30.8 

—10  43  59 

-0.5987 

.5793 

—.0883 

—9.4878 

.9785 

23 

nUbrm 

5 

+71 

+  5 

3  31.7 

—  963  54 

+0.7208 

.5746 

—.0853 

—95177 

.9751 

23 

;i  Libra 

6 

-h70 

+15 

8  34.5 

—  5  11  40 

+0.8710 

.5768 

—.0762 

—9.5290 

.9737 

23 

|9'  Scorpii 

2 

-t-30 

—27 

13  34.4 

—  0  12  59 

+0.1583 

.57iK) 

— .C6C4 

— 9.522(^ 

.9745 

23 

f  Scorpii 

5^ 

-♦.30 

—28 

13  34.6 

—  0  12  48 

+0.1551 

5790 

-.€664 

—95219 

.9745 

23 

»>  Scorpii 

4 

-1-70 

+27 

14    8.3 

+  0  19  37 

+1.0268 

.5790 

-.0656 

—95401 

.9722 

23 

i«*Soorpu 

^ 

+70 

+48 

14  23.0 

+  0  33  49 

+1.2204 

5794 

-.0648 

—9.5443 

i»716 

23 

v'  Soorpii 

7 

+  1 

-60 

16  21.3 

+  2  27  51 

-0.3698 

5798 

—.0613 

—95147 

.9754 

23 

»•  Scorpii 

4 

-+•  1 

—59 

16  21.8 

+  2  28  15 

—0.3602 

.5798 

-.C613 

—95149 

.9754 

23 

%ff  Ophiochi 

5 

-1-19 

—37 

21  27.5 

+  722  46 

—0.0076 

5821 

-.05C7 

—9.5281 

.9738 

24 

B  A.C.  5663 

n 

+18 

—36 

9  41.7 

—  4  50  16 

+0.0124 

6a55 

-.0255 

— 9.538C 

.9725 

24 

B.A.C.  6700 

-36 

—90 

n  13.5 

—  3  21  58 

—0.9219 

5856 

—.0225 

—95197 

.9748 

24 

B.A.C.  5758 

6 

+69 

+38 

14  57.6 

+  0  13  50 

+1.1337 

5864 

—.0144 

—9.5616 

.SGDl 

24 

I  Ophiachi 

6 

+61 

+  2 

21    4.0 

+  6    627 

+0.6614 

.5875 

—.0013 

—9.5536 

.i:.7C2 

24 

B.A.C.  5866 

€ 

+69 

+27 

22  35.7 

+  7  34  41 

+1.0212 

5878 

+.0022 

— 956C4 

.9698 

'25 

B.A.C.  6081 

^ 

+33 

—21 

13    7.5 

—  2  26  27 

+0.2618 

5887 

+.0334 

— 9.54C8 

.9721 

25 

B.A.O.  6098 

6 

+69 

+  6 

14  11.4 

—  1  24  59 

+0.7175 

5887 

+.0356 

—95490 

.9709 

25 

^4^  Sagittarit 

4 

+69 

+61 

18  45.2 

+  258  30 

+1.2682 

.5884 

+.0466 

—9.5561 

.re£9 

25 

15  Sagittarii 

5 

+69 

+22 

19  21.5 

+  3  33  21 

+0.9618 

5883 

+.0466 

—9.5417 

i;7t8 

25 

16  Sagittarii 

6 

+60 

—  1 

19  22.2 

+  334    2 

+0.6125 

5883 

+.04ri 

—9.5428 

X718 

25 

21  Sacittarii 

5 

+70 

+26 

23  31.5 

+  7  33  56 

+1.0153 

5880 

+.C5o9 

—9.5466 

X713 

26 

BJLC.e287 

6 

—19 

-90 

1  33.5 

+  9  31  16 

-0.7135 

5880 

+.C6C2 

—9.5065 

.9761 

26 

BA.C.G292 

6 

—  6 

—70 

2    1.6 

+  9  58  19 

—0.4998 

5880 

+.0609 

—95125 

i)757 

26 

B.A.C.  6293 

^ 

—51 

—90 

2    4.1 

+10    0  47 

—1.1524 

.6880 

+.0601* 

— 9.4€82 

r773 

26 

B.A.C.  6204 

6^ 

—38 

-90 

2    4.7 

+10    1  22 

—1.0081 

5880 

+.C610 

— 9.5C13 

.1770 

26 

BAG.  6209 

7 

+  7 

—52 

2  I4.r 

+10  11  10 

—05536 

.5879 

+.0613 

—95174 

.1751 

26 

BJLC.  6301 

7 

—  1 

-62 

2  29.7 

+10  25  24 

—0.3947 

.6879 

+.0621 

—05141 

i)755 

26 

B.A.C.  6536 

€i 

+71 

+42 

17  15.6 

+  0  37  53 

+1.1860 

.5856 

+.0918 

—9.5235 

5743 

26 

d  Sagittarii 

5 

+71 

+51 

21    9.0 

+  4  22  32 

+1.2422 

.6851 

+.0993 

—95168 

i;752 

26 

i^  Sugittarii 

4 

+42 

-20 

22  51.2 

+  6    059 

+0.3003 

.5844 

+.1C27 

— 9.4C22 

1.780 

26 

«*  Sagittarii 

^ 

+72 

—  2 

22  54.5 

+  6    4    7 

+0.7720 

5844 

+.l€2e 

-9.5C27 

1768 

27 

B.A.C.6658 

6^ 

+72 

+35 

1  30.7 

+  8  34  29 

+1.1210 

5837 

+.1C78 

—0.5043 

1766 

27 

e>  Sagittarii 

^^ 

+  6 

-68 

6  50.0 

—10  18    8 

-0.»i81 

.5825 

+.1174 

—9.4558 

.9815 

27 

e«  Sagittarii 

5' 

+  3 

-64 

7  35.4 

—  9  34  24 

—0.4242 

.5822 

+.118» 

—9.4517 

X819 

27 

B.A.C.  6746 

6 

—35 

—00 

8    1.9 

—  9    851 

—1.0392 

5822 

+.1195 

-9.4345 

1833 

27 

a  Sagittarii 
•B.A-C.  6902 

n 

+16 

—49 

14    5.5 

—  3  18  42 

—05144 

.58C6 

+.1300 

—9.4363 

i«c2 

27 

+58 

—10 

23  46^2 

+  6    0  42 

+0.4713 

.5777 

+.1457 

—9.4188 

X845 

27 

|f  Capricor. 
B.A.C.  7221 

3 

+59 

—10 

23  52.2 

+  6    628 

+0.4634 

.5777 

+.1458 

-9.4187 

JS64S 

28 

6^ 

+47 

—22 

12  37.3 

—  5  36  14 

+05682 

5741 

+.1641 

—9.3535 

X8t6 

28 

B.A  C.  7242 

6' 

+  3 

—72 

13  40.5 

—  4  35  16 

—0.5306 

.6740 

+.1655 

— 9.32C8 

X»t3 

23 

V  Aquarii 

4^ 

+64 

—  8 

20  49.0 

+  2  17  56 

+0.5146 

.5719 

+.1742 

—9.3149 

i)9(5 

29 

17  Aquarii 

6 

+  6 

-68 

2  40^2 

+  756  37 

—0.4922 

.6704 

+.1807 

—95351 

.€935 

29 

19  Aqaarii 

6 

+40 

-30 

3  39.3 

+  8  53  37 

+0.1189 

.5702 

+.1817 

—95534 

.9929 

29 

1  Aqaarii 

4^ 

—  7 

-90 

9  10.0 

—  9  47  26 

—0.7480 

5690 

+.1870 

—9.1677 

.9C52  ; 

29 

c*  Capricor. 

6 

+81 

+30 

12  20.6 

—  6  43  29 

+1.1076 

.5683 

+.1898 

—95267 

.9937 

29 

30  Aqnarii 

5^ 

+42 

—30 

20  26.3 

+  15^ 

+0.ll8t^ 

.0000 

+.1963 

—9.0966 

jxm 

30 

44  Aquarii 

6^ 

+48 

—25 

2  355 

+  719 

+0.2151 

0.5657 

4-50031  —9.0237 

9SX)76 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

JMft. 

Sterol  Nhm. 

6 
5 

Si 

6 

Limiting 

Time  of 
6- 

h    m 
5  42.2 
11  47.5 

8  16.2 

9  47.8 
9  56.3 

At  Waahlngton  Mean  Time  of  Conjanetion.                    1 

North- 
ern. 

South- 
em. 

~2S 
+17 
0 
—35 
-26 

If 

r 

P' 

^ 

^% 

J^ 

Apr.  30 

i           30 

M*7    1 

51  Aquarit 
X  Aquarii 
RA.C.  8152 
X  Pisciam 
9PUciam 

-h5§ 

H-85 
-h85 
H-37 
-h47 

h     m    • 
+10    1  41 
—  8    644 
+11  40  29 
—10  51    5 
—10  42  51 

+0.2964 
+0.9348 
+0.6737 
+0.0164 
+0.1828 

0.5652 
.5646 
.5638 
.5638 
.5638 

+.2021 

+.2049 
+.2088 
+.2087 
.+.2087 

—8.9832 
—8.9339 
—7.8992 
+7.9520 
+7.8190 

9.9980 

9.9984 

0.0000 

.0000 

.0000 

15  Pisciam 

16  Piscinm 
A  Pisdam 
19  Pbciam 
B.A.C.  8276 

f 

5 
6 
6* 

H-90 
+40 
+90 
H-14 
+90 

+  6 
—33 
+15 
—62 
+29 

13  37.6 

14  2J> 
16  34.3 

18  30.7 

19  34.9 

—  799 

—  6  46  10 

—  4  18  38 

—  2  26  16 

—  1  24  17 

+0.7654 
+0.0576 
+0.9034 
—0.4112 
+1.0955 

.6639 
.5639 
.5640 
.5640 
.5643 

+.2084 
+.2083 
+.2079 
+.2075 
+i»72 

+7.9924 
+8.3720 
+8J2562 
+8.6786 
+8.4068 

0.0000 

9.9999 

.9999 

.J«)95 

.9999 

1 
3 

2 
2 

22  Pisciam 
45  Pisciam 
51  Pisdam 
63  Pisciam 
i  Pisdam 

6 
6 

f 

+84 
—28 
+51 
+90 
+90 

0 
—83 
—21 

+49 
+24 

20  59.7 
12    0.6 
14  59.0 
22    0.6 
22    1.0 

—  0    223 

—  9  32  41 

—  6  39  28 
+  0    623 
+  0    626 

+0.6671 
—1.0854 
+0.2503 
+1.2720 
+1.0153 

.5645 
.5661 
.5666 
.6677 
.5679 

+.2069 
+ja004 
+.1986 
+.1936 
+.1936 

+8.5796 
+9.0822 
+90339 
+9.0578 
+9.0762 

.9997 
.9968 
.9975 
.9972 
.9969 

6 
7 

7 
7 

7 

eTaaii 
t  Taari 
B.A.C.  1563 
/Tanri 
B.A.C.  1651 

f 
1 

4 

+90 
—47 
+90 
+39 
+90 

+38 
—69 
+22 
—13 
+23 

20  43.3 

11  29.4 

12  35.8 

13  34.0 
19  17.3 

—  4  34  48 
+  9  39  27 
+10  43  27 
+11  39  38 

—  6  49  15 

+0.9829 
—1.2070 
+0.6936 
+0.0495 
+0.6877 

5770 
.5737 
.5736 
.5733 
.5717 

+.0464 
+.0165 
+.0144 
+.0124 
+.0013 

+95099 
+9.5620 
+95260 
+9.5389 
+9.5271 

.9760 
.9690 
.9740 
,9723 
.9739 

8 
8 
8 

8 
8 

B.A.C.  1733 
CTauri 
B.A.C.  1835 
jf*  Ononis 
jr«  Ononis 

6i 

3 

6 

4 

6 

+32 
—13 
—  2 

+29 
+65 

—21 
-69 
-63 
—24 
+  6 

0  49.5 
2  33.9 
7  18.3 
9  59.9 
10  15.0 

—  1  28  48 
+  0  11  57 
+  4  46  21 
+  7  22  17 
+  7  36  54 

-0.0819 
— 0.a316 
—0  6630 
—0.1196 
+0.4389 

.5696 
.5690 
.5672 
.6660 
.5660 

—.0098 
-.0134 
—.0221 
—.0274 
—.0278 

+9.5418 
+9.5554 
+9.5507 
+95302 
+95282 

.9720 
.9700 
.9707 
.9723 

.9738 

8 
8 
8 
8 
9 

/•Ononis 
jT*  Ononis 
68  Ononis 
71  Ononis 
16  Qeminor. 

5 
5 
6 

+59 
+29 
+40 
+90 
—34 

+  1 
-26 
—15 
+18 
—70 

14    2.6 
14  14.3 
17  52.8 
19  10.5 
1    3.6 

+11  16  38 
+11  27  53 

—  918 

—  7  46    7 

—  2    5    2 

+0.3551 
—0.1359 
+0.C677 
+0.6773 
—1.0990 

.5644 
.5643 
.5626 
.5621 
.5595 

—.0350 
—.0353 
—.0422 
—.0444 
—.0661 

+9.5275 
+95369 
+9.5302 
+95170 
+9.5458 

.9739 
.9726 
.9735 
.9751 
.9714 

9 
10 
10 
10 
10 

V  Geminor. 
I  Geminor. 
B.A.C.  2432 
68  Geminon 
/Geminor. 

a 

5 
6 

—12 
+90 
—14 
+90 
—30 

-70 
+62 
—72 
+60 
-72 

1  31.8 
0  26.2 

2  45.7 
7  51.3 

10  38J2 

—  1  37  50 

—  3  29    0 

—  1  14    2 
+  3  41  45 
+  6  23  16 

—0.8243 
+1.2644 
—0.8630 
+1.2604 
—1.0737 

.5590 
M77 
.5465 
.6438 
.5424 

-.0561 
-.0937 
—.0971 
—.1046 
—.1084 

+9.5401 
+9.4604 
+9.5C22 
+9.4433 
+9.4894 

.9722 
.9811 
.9769 
.9826 
.9762 

10 
10 
11 

i       11 
11 

1  Cancri 
5  Cancri 
29  Cancri 
B.A.C.  2872 
A'Caneri 

6 
6 
6 

+34 
—28 
+11 

+49 
+44 

—30 
-73 
—57 
—18 
-23 

19  12.4 
21  24.4 

10  58.1 
13  34.7 
18  23.4 

—  9  18  43 

—  7  10  54 
+  5  57  48 
+  8  29  39 
-10  50  22 

—0.0498 
—1.0593 
—0.4509 
+0.2162 
+0.1346 

.6382 
.5368 
.6308 
.5295 
.5275 

—.1198 
—.1228 
—.1386 
-.1416 
—.1465 

+9.4442 
+9.4616 
+9.4031 
+9.3750 
+9.3574 

.9825 

.9810 
.9856 
.9874 
.9884 

11 

12 
12 
12 
12 

A*  Cancri 
60Canm 
0  Cancri 
X  Cancri 
B.A.C.  3122 

6 
6 
4 
5 
6J 

+67 
+54 
+26 
+58 
—  9 

—  6 
-16 
—42 
—13 

—78 

20  18.6 
0  55.6 
2  14.2 

7  3.2 

8  5.3 

—  8  58  38 

—  4  29  51 

—  3  13  35 
+  1  26  51 
+  2  27    5 

+0.4697 
+0.2858 
—0.1785 
+0.3604 
-0.8011 

.5270 
.5248 
.5247 
.6229 
.6225 

—.1483 
—.1527 
—.1639 
—.1582 
—.1690 

+9.3388 
+9.3229 
+9,a312 
+9.2887 
+9.3219 

.9894 
.99C2 
.-9898 
.9916 

jm2 

12 
12 
12 
13 
13 

vLeonis 
3Iieonis 
h  Leonis 
B.A.C.  3336 
14  Seztantis 

6 

I' 

+56 
+90 
—  3 
+90 
+71 

—15 
+53 
-80 
+53 
-6 

17  53.3 
17  55.4 
19  43.3 
3  16.3 
14  15.3 

+11  67  52 
+11  59  57 
—10  15  18 
—  2  55  19 
+  7  44  45 

+0.3306 
+12a38 
—0.7137 
+1.2906 
+0.5264 

.6194 
.5194 
.6190 
.5173 
.5152 

-.1668 
—.1669 
—.1682 
—.1732 

—.1795 

+9.2240 
+9.1834 
+9i2528 
+9.1058 
+9.0382 

i»38 
.9949 
.9929 
.9964 
.9974 

13 
14 
14 
14 
14 

16  Sextantis 
34  Sextantis 
36Sextanti8 
B.A.C  3726 
55  Leonis 

6 
6 
6 
6 
6 

+18 
—  9 
+44 
+90 
+90 

-55 

-86 
—29 
+23 

+20 

15  33.5 
9  27.1 

10  49.6 
14  37.4 

16  28.9 

+  9    041 
+  2  23  51 
+  3  43  58 
+  7  25  18 
+  9  13  39 

-0.3314 
—0.8121 
+0.1332 
+1.0221 
+0.9863 

.5150 
.5142 
.5143 
.6144 
0.6144 

—.1802 
—.1873 
^.1877 
—.1887 
-.1892 

+9.0754 

+8.8737 
+8.7465 
+8.4832 
+8.4063 

.9969 
.9988 
.9993 
.9998 
9.9999 

53 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOR  ' 

FHE  YEAR  1864. 

1 

Lintitiag 
PanUel& 

WMh- 

At  WMhlnctCA  UeaD  Tlma  of  CoiUiinetlaii. 

Bate. 

8ter*BKMii*. 

6 

North- 
ern. 

South- 

Time  of 

H 

r 

T' 

<t 

^ 

e^ 

UsyU 

/^LeoDis 

4.9S 

+2S 

h    m 
20  43.8 

h     m    > 
-10  38  44 

+0.9656 

0.5147 

—.1900 

+8.1028 

0.0000 

15 

»•  Leonifi 

5 

-♦-37 

—35 

2    9.1 

—  622  40 

+0.0200 

.5153 

—.1907 

+8.C646 

0.0000 

16 

B.A.C.  4259 

5 

-1-47 

—25 

22  49.0 

-10    0  61 

+0^2163 

.5287 

—.1832 

—9.1012 

9.9965 

16 

6 

+49 

—23 

22  53.0 

—  9  56  67 

+Oi2444 

.6288 

—.1832 

—9.1033 

.9965 

17 

28yii^ms 

6 

-f.4 

—75 

0    1.2 

—  8  51  11 

—05702 

.5297 

—.1826 

—9.0706 

.9970 

17 

V  VirginiB 

5 

-f-67 

-  8 

6  24.7 

—  238  56 

+0.5174 

.5328 

—.1793 

-0.1850 

.9949 

17 

(7  VirKiniii 

6 

-♦-75 

—  2 

13    8.1 

+  362    1 

+0.6314 

.6362 

—.1752 

—95204 

.9933  ! 

17 

B.A.C.  4394 

^ 

-60 

—90 

13  28.1 

+  4  11  27 

—1.3213 

.5367 

—.1749 

—9.1574 

.9956 

17 

50  Viiginis 

6^ 

^.35 

—35 

14    3.4 

+  4  45  37 

+0.0298 

.5367 

—.1745 

—95223 

i»39 

17 

SSVirgioU 

6 

4-12 

-60 

17  50.6 

+  g25  41 

--0.3819 

.6389 

—.1718 

—95325 

.9936 

17 

a  Yiivinis 

1 

-♦-13 

-58 

21  a6J2 

—11  65  44 

— OJ«i60 

.6411 

—.1688 

—95588 

.9927 

17 

i  Vireinia 
B.A.C.  4531 

5 

4-78 

+37 

22  20.3 

-^11  13    2 

+1.1796 

.6414 

—.1683 

—9.3180 

.9904 

18 

6 

-♦-78 

+29 

2  10.1 

-»  7  30  29 

+1.01^ 

.6436 

—.1650 

—93361 

5896 

18 

86  Viiginia 

6 

—  2 

—79 

7  33.3 

—  2  17  39 

--0.6077 

.6470 

—.1598 

— 9i)089 

5908 

18 

B.A.C.  4679 

6^ 

4-76 

+  8 

16  USL 

+  6    6  13 

+0.7811 

.6525 

—.1509 

-9.3933 

5663 

19 

5Libne 

6 

—67 

—90 

11    9.6 

+  02a25 

—15474 

.5647 

—.1264 

-9.4008 

1 
5652 

19 

8Libro 

6 

-^26 

—90 

13  15.7 

+  226    5 

—0.9352 

.5659 

—.1234 

—9.4251 

.9841 

19 

a«Libr« 

^ 

—24 

—90 

13  20.7 

+  2  29  68 

—0.8985 

.6660 

—.1233 

—9.4263 

.9840  j 

19 

B.A.C.  4896 

^ 

-+•73 

+16 

13  37iJ 

+  2  45  64 

+0.9053 

.5662 

-.1226 

—9.4715 

5801 

19 

*«Libr» 

6* 

--63 

—90 

20  21.8 

+  9  16  20 

— liU65 

.6703 

—.1124 

—9.4393 

.9630 

20 

28  Libra 

6 

H-20 

-41 

2  26.9 

—  8  61  29 

—0.0818 

.6742 

-.1020 

-9.4821 

5790 

20 

JUPITBR 

—26 

—90 

4  46.1 

—  6  37  21 

—0.8989 

.5813 

—.0995 

-9.4685 

5804 

20 

41  Libra 

6 

H.49 

-12 

10    7.7 

—  1  27  22 

+0.4240 

.5788 

-.0887 

-9ii094 

5761 

20 

«  Libra 

6 

4-71 

+  4 

11  26.0 

-^  0  11  61 

+0.7099 

.5796 

—.0859 

—93177 

5751 

20 

A  Libra 

6 

4-70 

+14 

16  14.0 

+  425  37 

+0.8588 

.6817 

—.0772 

-9J^290 

5737 

20 

|J»  ScorpU 

2 

4-30 

—28 

21  18.6 

+  ft  18  67 

+0.1519 

.5844 

—.0674 

— 9J5220 

5745 

23 

/^•Scorpii 

^ 

-f.30 

—28 

21  18.8 

+  9  19    8 

+0.1491 

.6844 

—.0674 

-9.5219 

5745 

20 

^  Scorpii 

4 

+70 

+26 

21  61.9 

+  950  58 

+1.0130 

J^8 

—.0661 

-^9.6401 

5722 

20 

(M*ScorpiL 

4 

+70 

+46 

22    6.3 

+10    4  62 

+liM)46 

.5848 

—.0658 

—9.5443 

5716 

21 

^  Scorpii 

7 

+  1 

-60. 

0    2.6 

+11  56  46 

—0.3720 

.5859 

—.0618 

—9.6147 

5754 

21 

I'*  Scorpii 

4 

-h  1 

—60 

0    2.9 

+11  57    9 

-0.3624 

.5859 

—.0618 

-95149 

5754 

21 

yp  OphiachI 

5 

+19 

-37 

5    2.8 

—  7  14  11 

—0.0128 

.5879 

-.0515 

-95281 

9738 

21 

B  A.C.  5663 

% 

+18 

—36 

17    2.2 

+  4  17  53 

4-0.0069 

.6922 

-.0260 

—9.5380 

5725 

21 

B.A.C.  5700 

—35 

—90 

18  32.1 

+  5  44  21 

—0.9190 

.5929 

—.0226 

—95197 

5748 

21 

B.A.C.  5758 

^ 

+69 

+36 

22  11.3 

+  9  15  12 

+U171 

.5936 

—.0148 

—95616 

5691 

22 

%  Ophiochi 

5 

+60 

+  1 

4    9.6 

—  9    0  16 

+0.6488 

iS050 

—.0015 

—9.5536 

57C2 

22 

B.A.C.  5866 

6 

+69 

+26 

6  39.3 

—  7  34    4 

+1.0046 

.6952 

+.0021 

—9.5604 

X6f2 

22 

B.A.C.  6061 

^ 

+31 

—22 

19  61.4 

+  6    6    3 

+0.2514 

.5865 

+.0339 

— 954C8 

5721 

22 

B.A,C  6098 

^ 

+67 

+  4 

20  63.9 

+  763 

+0.7023 

.5964 

+.0361 

—9.5490 

X7C9 

23 

^*  Sagitlarii 

4 

+69 

+54 

1  21.5 

+11  22  20 

+1.2474 

.5963 

+.0458 

—95561 

xe99 

23 

15  Sa^ttarii 

5 

+69 

+20 

1  56.9 

+11  56  22 

+0.9438 

.5961 

+.0474 

-«5497 

57C8 

23 

16  Sagittarii 

6 

+58 

—  2 

1  57.6 

+11  67    2 

+0.5980 

.5961 

+.0474 

-95428 

5718 

23 

21  Saf^ttarii 

5 

+70 

+25 

6    1.4 

—  8    8  40 

+0.9968 

J>958 

+.0562 

-05466 

5713 

23 

B  AC.  6287 

6 

—19 

—90 

8    0.7 

—  6  14    1 

-0.7163 

.5957 

+.0605 

— 9.5C85 

5761 

23 

BA.C.SJ92 

6 

—  7 

^71 

8  27.7 

--648    2 

—0-5049 

.5957 

+.0619 

-^95125 

5757 

>          23 

B.A.C.  6293 

6} 

—52 

—90 

8  30.6 

—  5  46  12 

-1.1676 

.6955 

+.0619 

^9^9^ 

5773  ; 

1          23 

B.A.C.  6294 

6 

—38 

-90 

8  31.2 

—  644  38 

-1.0076 

.5955 

+.0619 

-9.5013 

5770  1 

23 

B.A  C.  6299 

7 

+  7 

-52 

8  41.2 

—  6  35    6 

— 0Ja606 

.5955 

+.0622 

^-a5174 

5751 

23 

BAG.  6301 

7 

—  1 

-62 

8  55.7 

—  5  21    9 

—0.4005 

.5055 

+.0626 

—95140 

5755  I 

24 

B.A.C.  6536 

6* 

+71 

+40 

23  22.7 

+  8  32  29 

+1.1647 

.6827 

+.093J^ 

—95234 

5743 

24 

d  Saf^ttarii 

5 

+71 

+47 

3  11ii 

—11  47  32 

+15196 

.6916 

+.1003 

-^5167 

5752  ! 

24 

(t  Sagittarii 

4 

+41 

—20 

4  51.8 

—10  11    4 

+05852 

.6912 

+.1037 

-9.4922 

.9780  : 

24 

p*  Safi^ttarii 

5J 

+72 

+  7 

4  55.0 

—10    8    0 

+0.7532 

.5912 

+.1038 

-95027 

5768 

24 

B.A  0.  6658 

6^ 

+72 

+32 

7  28.3 

—  7  40  33 

+1.0990 

.6901 

+.1089 

-95043 

.9766 

24 

«i  Sagittarit      5^ 

+  7   —59112  41.71-2  39    1 

—0.3697 

0.5884  +.11861  —9.45581 

9.9815 
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ELBBiBNTS  FOR  PACILITATmG  THE  CXLCUULTION  OF  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THB  MOON,  FOR  THE  YEAR  1864» 

Bute. 

DWP^  HMD^ 

5 
6 

1 

limiting 
PimlMl. 

Time  of 
6' 

h    m 

13  26.3 

13  53.4 

19  50.1 

5  22.5 

5  28>t 

North- 
em. 

Sooth- 
em. 

—90 
—60 
—11 
—11 

If 

r 

P' 

^ 

■in!l) 

J^ 

24 
25 
25 
25 

€*SagitUrii 
B.A^.  6746 
ff  Sapittarii 
B.A.C.  6993 
|t  Capricor. 

4.S 
—35 
-f.15 
4-56 
4-57 

h     m    > 

—  1  56    2 

—  1  30  58 
4-  4  13  14 
—10  35  41 
—10  29  59 

—0.4352 
-1.0462 
— 0J2284 
4-0.4516 
-hO.4638 

0.6880 

.6880 
.5860 
.5820 
.6830 

4-.1200 
-h..l2C6 
-f..l311 
4-.1468 
4-.1469 

—9.4517 
—9.4345 
—9.4363 
—9.4188 
—9.4187 

9.9819 
.9833 
.9832 
.9845 

.9845 

25 
25 
26 
26 

26 

B.A.C.  7221 
B.A  C.  7342 

V  Aqnarii 
17  Aqaarii 
19  AqaarU 

6 

4-45 
4-  1 
4-63 
-h5 
4-39 

—23 
—74 
—  9 
—70 
-31 

18  5i2 

19  7.1 
2  13.5 

8  3.5 

9  2.4 

4-  1  39    4 

4-  2  38  40 
4-  9  29  43 

—  8  52  49 

—  7  56    0 

4-0J3479 
—0.5608 
4-0.4926 
—0.6118 
4-0.0963 

.6772 
.5769 
^752 
.6716 
^714 

4*.1646 
4-.1659 
4'.1745 
4*.1808 
4-.1818 

—9.3535 
—9.3208 
—9.3149 
—95350 
—95533 

i)886 
.9903 
.9905 
.9935 
.9929 

26 
26 
27 
27 
27 

^Aqrarii 
c»  Capricof  . 
30Aqiurii 
44  AquarU 
51  Aqnarii 

6 

—  9 
-hSl 
4^ 
-H6 
-^52 

—90 
-h28 
—31 
-26 
-422 

14  31.9 

17  42.6 

1  49.1 

7  50.7 

11    7.9 

—  238    9 
4-0  25  46 
4-  8  15  15 

—  9  47    4 

—  645  22 

— O.T705 
4-1.0844 
4-0.0948 
4-0.1907 
4-0.3731 

.6694 
.6681 
.5656 
.5639 
.5631 

4-.1871 
4-.1806 
4^.1968 
4-.1996 
4-.2011 

—9.1676 
-92267 
-9.0C66 
— 9.C237 
— «.9831 

.9952 
.9937 
.9966 
.9976 
.9980 

27 

2d 
28 
2d 
28 

*  Aqaarii 
B.A.C.  8162 
M  Pisdom 
9  Pfsciam 
15PiBci«a 

5 
6J 

-f.86 
-f.83 
4-36 
-f.45 
4-90 

-his 

-  1 
-37 

-28 
4-6 

17  16.1 

14  0.2 

15  33.3 
15  41.9 
19  27.0 

—  049  50 

—  4  48    7 

—  3  IS  11 

—  3    954 
4-027  39 

4^.9124 
4-0^19 
-0.0099 
4-0.15T7 
4^0^447 

.6616 
.5587 
.5586 
.6586 

.6585 

4^.2037 
4-5069 
4-.2C68 
4*5068 
4-5064 

-8.9338 
—7.8981 
4-7.9532 
4-7.8204 
4-7.9934 

0.0000 
.0000 
.0000 

0.0000 

28 

28 
29 
29 
29 

16  PisciniA 
X  Pisdnrn 
19  Pireium 
B.A.C.  8276 
23PiBdam 

6 
6 

4-38 
4-90 
4-13 
4-90 

4-ai 

—35 
4-13 
-64 
4-27 
—  1 

19  62.3 
22  26.8 

0  25.3 

1  31.2 

2  57J2 

4-  053    2 
-h  3  21  18 
4-5  15  60 
4-  6  19  37 
4-742  32 

4-0.0316 
4-0.8841 
—0.4407 
-hi. 0797 
4-0.6465 

.5583 
.5583 
.5582 
.5583 

J5Sm 

4^5063 

4-5058 
4-5054 
4^.2051 
-f..2047 

4-8.3525 
4-8.2567 
4-8.6788 
4-8.4072 
4-8.5799 

9.9999 
.9999 
.9995 
.9999 
.9997 

29 
29 
30 
30 
31 

45Pi8d«m 
51  Pisdam 
e2Pisdam 
S  Pisdam 
frPtoddm 

6 

t 

—31 

4-60 
4-90 
-f-90 
4-49 

-83 
—23 

^48 
4-23 
—20 

18  16.7 

21  19.1 

4  30iS 

4  40.9 

2  23.3 

—  1  90    8 
4-  1  27    5 
4-823  32 
4-  8  33  60 
4-  5  31  34 

—1.1203 
-hOiK286 
4-1S616 
4-1.0031 
4-0i»172 

.5691 
.5595 
.5604 
.5604 
.5647 

4-.1981 
4-.1963 
4-.1911 
4- .1910 
4-.1700 

4-9.0623 
4-9.0340 
4-9.0579 
4-9.0763 
4-95076 

.9968 
.9975 
.9072 
.9r69 
.9913 

29Arietis 
0  Arietis 
»Arietis 
e' Arietis 
e'Arietia 

6 
5 

6 

4-90 
4-90 
—  3 
-2 
—17 

4-25 
4-67 
—72 
—72 
—73 

2  59.5 

8    4.8 

10    6.7 

12  33.4 

13  11.6 

-H  6  16  18 
4-10  10  46 
-11  51  38 

—  9  30    7 

—  8  53  18 

4-0.9352 
4-1.3006 
—0.6912 
—0.6852 
— 0.91dl 

.5699 
.6708 
.6711 
.6718 
.6718 

4-1371 
4-.1202 
4- .1250 
4-.1216 
4-.1309 

4-9.3C65 
4-9.4054 
4-9.4633 
4-9.4704 
4-9.4776 

.9861 

.S855 
.C808 
.fi8C2 
.£795 

5 
6 
6 

53Arietb 
54  Arietu 
f  Qdninof  • 
BAG.  2432 
/Qeminor. 

6 

6^ 

4 

6l 

6 

4-24 

-47 
—  9 
—10 
-24 

—39 
—73 
-70 
—71 
—72 

17  69.4 

18  22.3 
9  56.5 

11    2.2 
18  61.4 

—  4  15  42 

—  3  63  40 
4-  834  42 
4-8  50  17 

—  735  89 

-OiB72 
—1.1424 
-0.7811 
—0.8036 
— li)093 

.5727 
.6728 
.6614 
.5495 
.5465 

4-.1126 
4-.1118 
-J0566 
—.0970 
-.1065 

4-9.4746 
4-9.4C63 
4-9.5401 
4-9.5022 
4-9.4895 

.9798 
.9795 
.9722 
.C769 
.9762 

7 
7 
7 
7 
8 

lOaneri 
5Cancri 
29Caiieri 
B.A.C.  2872 
A^Gnicri 

6 
6 
6 

4-38 
—22 
-M6 
4-54 
4^ 

-26 
-73 
—53 
—14 
— W 

3  22.3 

6  33J2 

19    1.3 

21  36.9 

2  23.8 

4-  0  38  61 
4-  2  45  41 

—  8  11  15 

—  540  26 

—  1    2  15 

4-ej0186 
-0.0881 
-0.3730 
4-0.3950 
4^0^2160 

.6411 
.6400 
.5337 
.5322 
.5302 

—.1202 
—.1229 
—.1388 
—.1418 
-.1468 

4-9.4443 
4-9.4617 
4-9.4031 
4-9.3750 
4-9.3574 

.9825 
.9810 
.9856 

.8874 

Qflft4 

8 
8 
8 
8 
8 

A«Caiicri 
60Csiicri 
aCancri 
jrCsncri 
B.A.C.  8112 

6 
6 
4 
5 
6^ 

4-74 
4-69 
4-31 
4-65 
—  3 

-  1 

—11 
—37 

—  8 

7  18.3 

8  63.7 
10  11.9 
14  69.6 
16    1.3 

-h348  48 
4-  5  16    0 
4-  6  31  51 
4-11  10  52 
—11  49  10 

-^05517 
4-0.3703 
— 0i)930 
4-04479 
—0.7129 

.5294 
.5274 
.5269 
.6249 
.5^16 

—.1485 
—.1530 
—.1541 
—.1584 
— J593 

4-9.3388 
4-9.3i£fi) 
4-9.3312 
4-95888 
4-9.3219 

.9894 
.99C2 
.9898 
.9916 
.9902 

9 
9 
9 
9 
10 

»Leoiris 
ALeonn 
14  Sextant 
leSextantis 
34  Sexlantifl 

6 
6 
6 

6 
6 

4-G3 
-f.  2 
4-80 
4-24 
—  3 

—10 
—74 
—  1 
—49 
-«6 

1  47.1 
3  36.^ 

22  7.7 

23  25.9 
17  23.3 

---SSOSS 

—  0  34    3 

—  635    6 

—  5  19    5 
—11  52  19 

4-0.4230 
—0.6209 
4-0je2e9 
— 0J2316 
—0.7112 

.5208 
.6204 
.5156 
.6152 
0.5129 

-.1670 
—.1683 
—.1793 

—.1800 
-.1868 

4-9.2241 
4-9.2529 
4-9.03a3 
4-9.075,'> 
4-8.8738 

.9938 
.9929 
.9974 
.9C69 
9.9988  , 

1 
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ELEMENTS  FOR  FACILITATING  THK  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

1 

Puallete. 

Wash- 

At  Washington  Mean  Tlrna  of  Oo^innetion.                    1 

Date. 

Btar*B  Name. 

II 

6 

North- 
em. 

Soath- 
em. 

Time  of 

h    m 
18  45.5 

H 

T 

y 

^ 

i^ 

^ 

Jane  10 

36  Sextantis 

+58 

h    m    8 
—10  32  21 

+0.2383 

0.5127 

—.1871 

+8.7465 

9.9993 

10 

B.A.C  3726 

6 

-1-90 

+32 

22  34.6 

—  6  49  42 

+1.1295 

.5127 

—.1880 

+8.4833 

ir998 

11 

55  Leonis 

6 

-hOO 

+29 

0  26.8 

—  5    0  42 

+1.0942 

.5126 

-.1884 

+8.4054 

9.9sftW 

11 

p'Leonis 

6 

-h90 

+28 

4  43.3 

—  0  51  26 

+1.0942 

.5126 

-.1891 

+8.1031 

0.0000 

11 

f^  LeonU 

5 

H-44 

—29 

10  11.1 

+  4  27    5 

4-0.1260 

^130 

-.1898 

4-8.C649 

OXXNN) 

13 

y  ViTginis 
B.A.C.  4259 

5 

-\-M 

—19 

7  21.1 

+  0  19    6 

4-0.3148 

.5244 

—.1821 

-9.1012 

99965 

13 

6 

-h55 

—18 

7  255 

+  0  23    2 

+0.3430 

.5247 

-.1820 

—9.1033 

.9P65 

13 

28  Virginis 

6 

-♦•  9 

-67 

8  44.4 

+  1  39  52 

—0.4759 

.5252 

—.1813 

— 9.07C6 

Si^l^ 

13 

t//  Virginis 

5 

4-75 

—  3 

15    3.0 

+  7  47    9 

+0.6136 

.5280 

—.1782 

— 9J849 

.9<)49 

13 

g  Virginis 

6 

4-80 

+  4 

21  51.8 

—  9  36  24 

+0.7244 

5315 

—.1740 

—9.2404 

i»33 

13 

B.A.C.  4394 

^ 

—45 

-90 

22  12.0 

—  9  16  46 

— 1J2334 

.5316 

—.1739 

—9.1573 

.9956 

13 

50  Virginis 

^ 

-+-40 

—30 

22  47.8 

—  8  42    6 

+0.1200 

.6321 

—.1734 

—92225 

.9939 

14 

58  Virginis 

6 

-•-17 

—54 

2  37.9 

—  4  59    2 

—0.2955 

.5342 

-.1707 

— 9iJ:^'> 

.9936 

14 

a  Virginis 

1 

-hl8 

—53 

6  26.6 

-  1  17  29 

-0.2716 

.5365 

-.1678 

—9.2588 

.9927 

14 

X  Viiginis 

5 

-•-78 

+49 

7  11.2 

—  0  34  12 

+li»94 

.6367 

—.1673 

-9.3180 

.9904 

14 

B.A.a  4531 

6 

+78 

+38 

11    4.0 

+  3  11  17 

+1.1800 

.6390 

-.1641 

—9.3361 

.9896 

14 

86  Viiginis 

6 

4-  3 

—72 

16  31.1 

+  828    4 

—0.5305 

^26 

—.1591 

—9.3088 

.9908 

15 

B.A.C.  4679 

^ 

4-76 

+13 

1  17.9 

—  7    2    8 

+0.8557 

.5481 

—.1504 

—9.3933 

.9863 

15 

5  Libra 

6* 

—48 

—90 

20  23.3 

+11  25    6 

—1.1915 

.5619 

—.1264 

—9.4098 

.9662 

15 

8  Libre 

6 

—23 

—90 

22  30i2 

—10  32  26 

-O.8804 

i)632 

-.1233 

— 9.4iSl 

.9641 

15 

a*  Libra 

^ 

—20 

-90 

22  35i2 

—10  27  32 

—0.8437 

iS632 

—.1232 

—9.4263 

i)840 

15 

B.A.C.  4896 

^ 

4-73 

+21 

22  51.9 

—10  11  28 

+0.9607 

.5675 

—.1229 

—9.4715 

.9801 

16 

Jupiter 

—37 

—90 

8  57.9 

—  0  26  39 

—1.0551 

.6742 

—.1082 

—9.4821 

.9819 

16 

28  Libras 

6 

4-23 

—39 

11  44.9 

+  2  14  27 

—0.0392 

.6724 

—.1027 

—9.4821 

.0790 

16 

B.A.C.  5109 

6J 

4-ri 

+30 

16  45.7 

+  7    4  26 

+1.0728 

.6761 

—.0941 

—9.6172 

.9751 

16 

41  Libra 

6 

4-51 

-11 

19  27.0 

+  939  58 

+0.4571 

.6780 

-.0892 

-95094 

.9761 

16 

X  Libne 

5 

4-71 

+  6 

20  44.5 

+10  54  39 

+0.7422 

.5786 

-.0870 

-9.5177 

.9751 

17 

X  LibrsB 

6 

4-70 

+16 

1  32.2 

—  8  28  14 

+0.8853 

.6817 

—.0779 

—9.5290 

.9737 

17 

/f>  ScorpiS 

2 

4-31 

-26 

6  35.9 

—  3  35  46 

+0.1745 

.6849 

-.0681 

—95220 

.9745 

17 

/^•Scorpil 

5* 

4-31 

—27 

6  36.1 

—  335  35 

+0.1713 

.6849 

-.C681 

-95219 

.9746 

17 

«i»  Scorpii 

J} 

4-70 

+27 

7    9.0 

—  3    354 

+1.0323 

.6852 

— .C673 

—9.5401 

srrvsi 

17 

«•  Scorpii 

4-70 

+49 

7  23.4 

—  250    3 

+1J2229 

.5855 

—.0664 

-9.5443 

9716 

17 

y^  Scorpii 

7 

4-2 

—69 

9  19.1 

—  0  58  41 

-0.3502 

.5864 

-.0630 

—9,5147 

i)754 

17 

r>  Scorpii 

4 

4-2 

—58 

9  19.5 

-0  58  16 

-O.3406 

.6864 

—.0630 

—9.5149 

.9754 

17 

V'  Ophinchi 

5 

+20 

-36 

14  17.8 

+  348  45 

+0.0024 

.6891 

—.050^ 

-95281 

i)738 

18 

BA.C.5663 

% 

+18 

-36 

2  11.1 

-8  46  16 

+0.0086 

.5951 

—.0274 

—95380 

5725 

18 

B.A.C.  5700 

-35 

—90 

3  40.0 

—  7  19  46 

—0.9131 

.6958 

-.0238 

-95197 

.9748 

18 

B.A.C.  5758 

^ 

+69 

+35 

7  16.7 

—  3  51  31 

+1.1061 

.6972 

—.0161 

—9.5616 

.reoi 

18 

5  Ophinchi 

5 

+58 

0 

13  10.2 

+  1  48  12 

+0.6333 

.6992 

—.0027 

—95536 

.9702 

18 

B.A.C.  5866 

6 

+69 

+24 

14  38.5 

+  3  13    4 

+0.9647 

.6996 

+.0010 

-95604 

xe92 

19 

B.A.C.  6081 

6} 

+31 

—24 

4  36.1 

—  722  26 

+OJ3201 

.6024 

+.0331 

-95408 

iJTSl 

19 

B.A.C.  6098 

6 

+64 

+  2 

5  37.3 

—  623  39 

+0.6654 

.6026 

+.035^ 

-95490 

.&709 

19 

fi^  Sagittarii 

4 

+69 

+46 

9  59.5 

—  2  11  50 

+1.2001 

.6028 

+.0463 

-95561 

.reoo 

19 

15  SagitUrii 

5 

+69 

+17 

10  34.2 

—  1  38  34 

+0.8987 

.6028 

+.0469 

-95497 

.9708 

19 

16  Sagittarii 

6 

+55 

—  5 

10  34.8 

—  1  37  65 

+0.5563 

.6028 

+.0469 

—95428 

.9718 

19 

21  Sagittarii 
B.A.C.  6287 

5 

+70 

+20 

14  33.3 

+  2  11    6 

+0.9468 

.6028 

+.0560 

-95466 

.9713 

19 

6 

-21 

—90 

16  29.9 

+  434 

—0.7514 

.6028 

+.C604 

—95084 

i)761 

19 

B  A.C.  6292 

6 

—  9 

—74 

16  56.7 

+  4  28  49 

-0.5425 

.6028 

+.0612 

—95125 

.9757 

19 

B.A.C.  6293 

^ 

—54 

-90 

16  59i2 

+  4  31  11 

—1.1822 

.6028 

+.0612 

—9.4982 

sfm 

19 

B.A.C.  6294 

6 

—41 

-90 

16  59.8 

+  4  31  46 

—1.0404 

.6028 

+.0613 

-95012 

.9770 

19 

B  A  C.  6299 

7 

+  4 

—65 

17    9.5 

+  4  41    3 

—0.3014 

.6028 

+.0615 

-9.5173 

.9751 

19 

B  A.C  6301 

7 

—  3 

-65 

17  23.7 

+  4  54  39 

—0.4400 

.6028 

+.0625 

—95140 

.9755 

20 

B.A.C.  6536 

6^ 

+71 

+32 

7  29.4 

—  6  33    3 

+1.0902 

.6010 

+.0932 

-95234 

3743 

20 

d  Sagittarii 

5^ 

+71 

+37 

11  12.2 

—  1  59    5 

+1.1397 

.6002 

+.1006 

—95167 

.9752 

20 

^»  Sagittarii     4 

+37   —24 1  12  49.8 

—  0  25  20  +0.21471 

0.5996  +.10421—9.492219.9780  || 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  ' 

rHE  YEAR  1864. 

jui^ 

SCte^iNaiM. 

1 

Unilrlng 
Puallelfl. 

WMh- 

1 

North- 
ern. 

Soath. 
em. 

r> 

+  2 

Time  of 
12  52.9 

H 

r 

0.5998 

<t 

•^ 

J^ 

Jane  29 

Q*  Sagittarii 

5J 

-1-69 

h     m    s 
—  0  22  17 

+0.6770 

+.1042 

—95027 

9.9768 

20 

B.A.C.  6658 

6^ 

H-72 

+25 

15  22.0 

+  2    058 

+1.0155 

.5990 

+.1095 

-9.5043 

.9766  1 

20 

«»  Sagitiarii 

5J 

-h  3 

-64 

20  26.8 

+  6  53  51 

— 0.430J) 

.5976 

+.1194 

—9.4558 

.9815  1 

20 

e«  SHRiitarii 

5^ 

—  1 

—70 

21  10.2 

+  7  35  32 

—0.5065 

.5973 

+.1204 

—9.4517 

.9819 

20 

B.A.C.  6746 

6 

—41 

—90 

21  35.6 

+  7  59  54 

—1.1102 

.5973 

+.1215 

—9.4345 

.9833 

21 

^Sa^ttarii 

n 

+11 

-65 

3  23.1 

—10  26    5 

—0.3092 

.5951 

+.1323 

—9.4363 

.9832 

21 

•B.A.C.  6992 

+50 

—17 

12  39.0 

—  1  31  29 

+0.3518 

.5916 

+.1480 

—9.4168 

.9845 

21 

(f  Capricor. 
B.A.O.  7221 

3 

+51 

—16 

12  44.8 

—  1  25  59 

+0.3637 

.5916 

+.1481 

—9.4187 

.9845 

22 

Si 

+39 

-29 

0  59.9 

+10  21  19 

+0.1376 

.5864 

+.1663 

—9.35.% 

.9886 

22 

B.A.C.  7242 

6 

—  4 

—84 

2    0.8 

+11  19  57 

-0.6497 

.5859 

+.1676 

—9.3207 

.9903 

22 

r  Aqnarii 

*i 

+64 

—16 

8  64.5 

—  6    1  47 

+0.3720 

.5626 

+.1764 

-9.3148 

jxm 

22 

17  Aqnarii 

6 

—  1 

-«1 

14  34.5 

—  0  34  14 

—0.6268 

.5800 

+.1828 

—9.2350 

.9936 

22 

19  Aqoarii 

6 

+32 

—38 

15  31.9 

+  0  20  59 

—0.0250 

.5797 

+.1838 

—95533 

9929 

22 

^  Aqnarii 

H 

—16 

—90 

20  535 

+  5  30  38 

-0.8869 

.5773 

+.188J) 

—9.1676 

.9952 

23 

c*  Capricor. 

6 

+81 

+18 

23  59.0 

+  8  29  41 

+0.9445 

.5760 

+.1917 

—95266 

.9937 

23 

c*  Capricor. 

n 

+80 

+44 

0  31.5 

+  9    0  57 

+1.2442 

.5756 

+.1922 

—95352 

i)935 

23 

30  Aqnarii 

+33 

—39 

7  53.8 

—  7  52  34 

—0.0399 

.5725 

+.1977 

—9.0965 

.9C66 

23 

44  Aqnarii 

6 

+38 

—33 

13  56.2 

—  237 

+0.0512 

.5704 

+.2014 

—9.0235 

.9976 

23 

51  Aqnarii 

6 

+43 

—29 

17    0.5 

+  0  54  38 

+0.1300 

.5694 

+5029 

—8.9830 

.9980 

23 

X  Aqnarii 

5 

+78 

+  6 

23    1.5 

+  6  42  57 

+0.7619 

.5673 

+5053 

—8.9336 

9.9984 

24 

B.A.C.  8152 

% 

+68 

—  9 

19  26.9 

+  225  53 

+0.4984 

.5617 

+.2079 

-7.8966 

0.0000 

24 

*  Piscinm 

+28 

-46 

20  58.9 

+  3  54  47 

-0.1599 

.6616 

+5078 

+7.9545 

.0000 

24 

9  Piscinm 

6 

+37 

-36 

21    7.5 

+  432 

+0.0068 

.5614 

+5078 

+7.8222 

.0000 

25 

15  Piscinm 

^ 

+76 

—  4 

0  50.4 

+  7  38  18 

+0.5906 

.5608 

+5072 

+7.9946 

0.0000 

25 

16  Piscinm 

6^ 

+30 

—43 

1  15.3 

+  8    223 

-0.1191 

.6608 

+.2072 

+8.3729 

9i)999 

25 

X  Piscinm 

5 

+90 

+  4 

3  48.5 

+10  30  19 

+0.T296 

.5604 

+5066 

+8.2573 

.9999 

25 

19  Piscinm 

6 

+  4 

—76 

5  45.9 

—11  36  15 

—0.5895 

.5601 

+5061 

+8.6791 

.9995 

25 

B.A,C.  8276 

6i 

+90 

+16 

6  51.5 

—10  32  57 

+0.9245 

J551)8 

+5057 

+8.4076 

.9999 

25 

22  Piscinm 

6 

+68 

—  9 

8  16.9 

—  9  10  27 

+0.4932 

.6598 

+5058 

+8.5802 

.9997 

^ 

45  Piscinm 

6 

—46 

—83 

23  33i2 

+  5  34  40 

—1.2671 

.6587 

+.1981 

+9.0824 

.9968 

26 

51  Piscinm 

6} 

+41 

—31 

2  35.6 

+  8  30  52 

+0.0803 

-5587 

+.1962 

+9.0340 

.9975 

26 

62  Piscinm 

r 

+90 

+32 

9  47.5 

—  8  31  53 

+1.1161 

.6689 

+.1910 

+9.0579 

.9972 

26 

d  Piscinm 

H 

+90 

+13 

9  58.1 

—  8  21  35 

+0.8570 

J>589 

+.1909 

+9.0764 

.9%9 

27 

n  Piscinm 

6 

+41 

—27 

7  49.4 

—11  14  59 

+0.0846 

.56'o7 

+.1697 

+9.2977 

.9913 

28 

29ArietiB 

6i 

+90 

+17 

8  44.6 

—11  11  15 

+0.8204 

.6591 

+.1354 

+9.3066 

.9861 

28 

0  Arietis 

S 

+90 

+47 

13  54.7 

—  6  11  57 

+1.1899 

.5599 

+.1276 

+9.4055 

i)856 

28 

TT  Arietis 

—  9 

—73 

15  58.5 

—  4  12  26 

—0.7995 

.5656 

+.1256 

+9.4633 

.9808 

28 

^  Arietis 

? 

—26 

—73 

19    6.4 

—  1  11    4 

—1.0247 

.5661 

+.12r6 

+9.4776 

.9795 

28 

53  Arietis 

6 

+18 

—45 

23  59.0 

+  3  31  21 

—0.3244 

.5669 

+.1126 

+9.4746 

.1)798 

29 

54  Arietis 

6J 

—60 

—72 

0  22.2 

+  3  53  44 

— Ii2448 

.5670 

+.1117 

+9.4963 

.9775 

29 

B.A.C.  1096 

1 

+90 

+24 

11  43.8 

—  9    832 

+0.8480 

.5685 

+.0922 

+9.4753 

.9797 

29 

13  Tanri 

— U 

—71 

15  17.7 

—  5  42  11 

—0.8160 

.5687 

+.0860 

+9.5184 

.1750 

30 

«»  Tauri 

6^ 

+41 

—17 

3    4.0 

+  5  39  16 

+0.0828 

.6694 

+.0642 

+9.5180 

.9750 

30 

«•  Tanri 

5* 

—  8 

—70 

6  36.2 

+  940 

—0.7580 

.6695 

+.0573 

+9^.5390 

.9723 

30 

B.A.C.  1361 

6^ 

+90 

+41 

10    0.1 

—11  39  17 

+1.0351 

.6695 

+.0609 

+9.5066 

i)764 

30 

f  Tanri 

3t 

+90 

+36 

11  36.2 

—10    6  30 

+0.9567 

.5696 

+.0475 

+9.5099 

.9760 

J«l7    1 

1  Tanri 

5 

—51 

-60 

2  42.1 

+  4  27  33 

— Ii2277 

.5686 

+.0184 

+9.5620 

.1,690 

1 

UA  C.  1563 

6^ 

+90 

+22 

3  49.7 

+  5  32  48 

+0.6937 

.6685 

+.0163 

+9.5260 

.9740 

1 

/Tanri 

5 

+39 

—14 

4  49.1 

+  6  30    5 

+0.0455 

.5685 

+.0144 

+9.5389 

.9723 

1 

B.A.C.  1651 

4 

+90 

+23 

10  38.2 

—11  52  56 

+0^^010 

.5677 

+.0030 

+9.6271 

.9739 

1 

t  Tanri 

3i 

—12 

-69 

18    0.0 

—  4  46  32 

—0.8160 

.5662 

—.0110 

+9.6554 

.9700 

4 

SCancri 

? 

—16 

—73 

12  53.9 

+11  64    9 

—0.8937 

.5414 

—.1216 

+9.4617 

.9810 

5 

29Cancri 

6 

+22 

-44 

2  21.0 

+  0  56    6 

-0.2569 

.6354 

—.1378 

+9.4031 

i)856 

5 

B.A.C.  2872 

6i 

+63 

—  7 

4  56.2 

+  3  26  36 

+0.4160 

.5341 

—.1407 

+9.39^50 

.9874 

5 

A»  Cancri 

6^ 

+58 

—12 

9  42.5 

+  846 

+0.3441 

0.5320 

—.1458 

+9.3574 

9.9884 

422 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1864. 

1 

Llmitiiut 
PemmS: 

Wash- 
ington 

At  WMhlDgton  Mean  Tta&e  of  CoQjimetfam. 

j)0fa 

Star*!  NftOM. 

Mmu 

6 

North- 
ern. 

Souih- 
•ra. 

o 
+  7 

Time  of 
6- 

h    m 
11  36.7 

If 

r 

.P' 

^ 

^ 

^ 

Jnlj    5 

A'CuDcri 

-♦-89 

h    m    a 
+  9  54  61 

-f^.6830 

0.6311 

—.1478 

+9.3388 

9S894  : 

5 

60  Canm 

6 

-♦-70 

—  4 

16  11.4 

—  9  38*40 

+0.5082 

.6292 

—.1522 

+9.3229 

.99C2  j 

5 

a  Cancri 

4 

+39 

—29 

17  29.4 

—  8  23    4 

+0.0461 

.5287 

—.1536 

+9.3312 

.9808 

5 

X  Cancri 

5 

-+^78 

0 

22  16.1 

—  3  44  49 

+0.6844 

.6267 

—.1676 

+95888 

.9916 

5 

B.A.C.  3122 

€i 

+  5 

-68 

23  17.8 

—  2  46    1 

-^.5665 

.6265 

—.1585 

+9.3219 

i)902  j 

6 

e»Leoni8 

6 

+76 

—  1 

9    1.9 

+  6  41  58 

+05846 

.5229 

—.1653 

+95241 

5938 

6 

h  Leonis 

6 

+11 

-62 

10  51.3 

+  8  28  10 

—0.4587 

.5223 

—.1676 

+95529 

J9929 

7 

TT  Leonis 

5 

—44 

-82 

1  47.9 

—  1     1  10 

—15439 

.6179 

-.1770 

+9.1793 

5950 

7 

14  SextantU 

6 

+90 

+10 

5  20J3 

+  226    2 

+0.8139 

.6170 

—.1787 

+9.0383 

5974 

7 

16  SextantU 

6 

+34 

-37 

6  36  J 

+  3  40  46 

—0.0444 

.6164 

—.1794 

+9.0766 

5969 

8 

34Sextaiiti8 

6 

+  9 

'--68 

0  36.3 

—  2  51  37 

—0.5086 

.6133 

—.1860 

+8.8738 

5988 

8 

36  Sexuntis 

6 

+64 

—12 

1  58.7 

—  1  31  30 

+0.4454 

.6131 

—.1864 

+8.7466 

5993 

8 

B.A.C.  37S6 

6 

+90 

+61 

5  48.4 

+  2  11  44 

+1.3428 

.6127 

-.1873 

+8.4835 

5998 

8 

55  Leoais 

6 

+90 

+53 

7  41.0 

+  4    16 

+1.3086 

.6126 

—.1876 

+8.4056 

95909  1 

8 

;»*Leoiiia 

6 

+90 

+53 

11  68.4 

+  8  11  19 

+1.3119 

.6125 

—.1863 

+8.1034 

OjOOOO 

8 

o'Leonis 

6 

—38 

—88 

13  45.9 

+  9  65  48 

-1.2009 

.6124 

—.1885 

+8.6713 

95996  , 

8 

p^UonlB 

5 

+57 

—18 

17  27.7 

-10  28  37 

+0.3439 

.6124 

-.1889 

+8.C653 

05000 

9 

V  Leonia 

H 

—38 

—90 

5  58.8 

—  1  41  17 

—1.1998 

.5129 

—.1890 

—7.1281 

0.0000  < 

10 

y  Vireinis 
B.A.C.  4259 

5 

+70 

-6 

15    6.4 

+  9  62    9 

+0.5455 

.6204 

—.1806 

—9.1011 

95965  , 

10 

6 

+72 

—  5 

15  10.6 

+  9  56  10 

+0.6737 

.6204 

—.1805 

—9.1032 

5965 

10 

28  Vii^ims 
Iff  Yirginis 

6 

+21 

-61 

16  31.0 

+11  14  16 

-05612 

.5209 

—.1799 

—9.0705 

5970  ! 

10 

5 

+81 

+11 

22  56.0 

—  6  32    6 

+0.8449 

.6231 

—.1766 

—9.1849 

5949  , 

11 

g  ViTKinw 

6 

+80 

+18 

6  52.1 

+  0  11  39 

+0.9545 

.5264 

-.1725 

-95404 

5933 

U 

■B.A.C.  4394 

H 

—25 

—90 

6  12.8 

+  0  31  44 

+1.0193 

.5265 

—1724 

—9.1573 

5955  1 

11 

50  VirgiDis 

7 

+54 

—18 

6  49.2 

+  17    4 

+0.3447 

.6269 

—.1719 

—95225 

5939 

11 

SSVirginif 

6 

+29 

-41 

10  43.7 

+  4  64  33 

—0.0760 

.5286 

—.1692 

-95325 

5936 

11 

a  Virainis 

1 

+30 

-39 

14  36.9 

+  8  40  37 

—0.0540 

5306 

-.1663 

—95588 

5927  , 

12 

86  Vii^iniB 

6 

+14 

—66 

0  53.9 

—  6  21  21 

—0.3218 

5362 

—.1679 

—9.3088 

5908 

12 

B.A.C.  4679 

6i 

+76 

+28 

9  52.0 

+  3  19  64 

+1.0601 

5417 

—.1491 

-9.3933 

5663 

13 

5  Libras 

6 

—32 

-90 

6  22.8 

—  1  47  30 

—1.0162 

5647 

—.1257 

—9.4096 

5652 

13 

SLibne 

6 

—11 

—90 

7  32.4 

+  0  17  48 

—0.7049 

5563 

—.1227 

—9.4251 

5841 

13 

a*  Libra 

^ 

-  9 

-88 

7  37.6 

+  0  22  47 

—0.6679 

—.1227 

—9.4263 

5640  ' 

13 

B,A.C.  4896 

6 

+73 

+37 

7  64.6 

+  0  39  12 

+1.1616 

5565 

—.1224 

—9.4714 

5801  , 

13 

r*  Libra 

5 

—55 

-90 

14  45.0 

+  7  15  38 

-15348 

5612 

—.1125 

—9.4330 

5834 

13 

w«  Libra 

6i 

—32 

-90 

14  50.0 

+  7  20  29 

—1.0032 

5612 

—.1124 

—9.4382 

5830 

13 

JUPITKR 

—24 

—90 

16    7.4 

+  8  35  14 

-0.8853 

5625 

—.1104 

—9.4467 

5824  ' 

13 

28  Libra 

6 

+32 

—29 

21    4.0 

—10  38  27 

+0J261 

5656 

—.1028 

—9.4820 

5790 

14 

B.A.C.  5109 

^ 

+71 

+50 

2  10.8 

—  642  24 

+15385 

5692 

—.0944 

—95171 

5761  , 

14 

41  Libra 

6 

+63 

—  1 

4  65.3 

—  3    3  44 

+0.6143 

5712 

-.0897 

-95093 

.9761   ' 

14 

«  Libra 

5 

+71 

+17 

6  14.3 

—  1  47  34 

-♦-0J8997 

5721 

—.0875 

—95177 

5751 

14 

1  Libra 

6 

+70 

+27 

11     7.3 

+  254  63 

+1.0369 

5764 

—.0788 

—95290 

5737 

14 

/»»  Scorpii 

2 

+40 

—19 

16  16i2 

+  752  33 

+0.3124 

5789 

—.0692 

-95220 

5746 

14 

i»«Scorpii 

3 

+40 

—19 

16  16.4 

+  7  52  46 

+0.3092 

5789 

—.0692 

.^5219 

.9745 

14 

«>  Scorpii 

+70 

+42 

16  49.9 

+  8  24  69 

+1.1741 

5794 

-.0680 

-95401 

5722 

14 

w*  Scorpii 

7 

+  9 

—60 

19    2.1 

+10  32  21 

—05199 

5809 

—.0638 

—95147 

5754 

14 

y*  Scorpii 

4 

+10 

-49 

19    2.6 

+10  32  45 

-05192 

5808 

—.0638 

—9.5149 

5764  ' 

14 

B.A.a  5408 

^i 

-61 

—90 

20  11.1 

+11  38  47 

—1.2379 

5814 

—.0617 

—9.4942 

.9778 

15 

tp  Ophiuchi 

5 

+27 

—29 

0    6.3 

—  8  35  40 

+0.1261 

5841 

—.0630 

-4)5281 

5738 

15 

B  A.C.  5663 

8 

+24 

—30 

12    7.6 

+  2  59  22 

+0.1112 

5910 

—.0288 

-95380 

571K 

15 

B.A.C.57U0 

—28 

—90 

13  37.6 

+  4.25  47 

—0.8168 

5921 

—.0253 

-«.6197 

5748 

15 

B.A.a5758 

6 

+69 

+47 

17  165 

+  756    7 

+15017 

5935 

—.0178 

-95616 

5691 

15 

§  Ophiuchi 

5 

+68 

+  6 

23  12.6 

—10  21  26 

+0.716a 

5962 

—.0046 

—95536 

5702 

16 

B.A.C.  5866 

6 

+69 

+31 

0  41.4 

—  855  59 

+1.0654 

5972 

—.0009 

—95604 

5692 

16 

B^.C.6081 

^ 

+34 

—21 

14  41.6 

+  4  31    8 

+0.2719 

.6019 

+.0311 

—95406 

.9721 

16 

B.A.C.  6096 

6 

+69 

+  5 

15  42.8 

+  6  29  56 

+0.7148 

0.6020 

+.0334 

—95490 

95709 
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BLEBIBNTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OP 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

IHE  YEAR  1864. 

IMa. 

8tw%Nima. 

4 

5 
6 
5 
6 

limiting 

PUAlMfl. 

Wash- 

■^ 

Time  of 
^. 

h    m 
20    4,7 
20  39.3 

20  4ao 

0  37.7 
2  33.7 

At  Washington  KEeui  Tfane  of  CooJcmetlon. 

North- 
ern. 

Sooth- 
em. 

+53° 
+20 
—  2 
+23 
—90 

H 

T 

P' 

^ 

ato5> 

oofl  2) 

July  16 
16 
16 
17 
17 

11^  Sagittarii 

15  Sagittarii 

16  Saffittarii 
21  Sagittarii 
B.A.ae287 

-K69 
-•-69 
-t-58 
+70 
—20 

h     m    i 
+  9  41  28 
+10  14  40 
+10  15  19 

—  956  26 

—  850 

+1.2382 

+0.9363 
+0.5947 
+0.9745 
—0.7216 

0.6030 
.6031 
.6031 
.6038 
.6039 

+.0432 
+.0448 
+.0448 
+.054C 
+.0584 

—9.5561 
—9.5497 
—9.5427 
—95465 
—95084 

9.9699 
.9708 
.9718 
.9713 
.9761  ; 

17 
17 
17 
17 
17 

BA.ae292 
B.A.C.  6293 
B.AC  6294 
B.  A. a  6299 
B^a6301 

6 

6 

7 
7 

—  8 
-^1 
—39 
H-6 

—  2 

—72 
—90 
—90 
-53 
—63 

3    0.4 
3    2.9 
3    3.5 
3  13.1 
3  275 

—  7  39  22 

—  7  37    2 

—  736  28 

—  7  27  13 

—  7  13  40 

—0.5142 
—1.1516 
—1.0106 
—0.2745 
-0.4129 

.6039 
.6039 
.6040 
.6041 

+.0591 
+.0592 
+.0593 
+.a595 
+.0605 

—95125 
—9.4982 
—9.5012 
—95174 
—95140 

.9757 
.9773 
.0770 
.9751 
.9755 

17 
17 
17 
17 
18 

RA.a65a6 
</ Sagittarii 
(*  Sagittarii 
^*  Sagittarii 
B.A0.6658 

4 

1* 

-^7l 

H-71 
-+-36 
+67 
+72 

+31 
+35 
—25 
+  1 
+23 

17  25.9 

21  5.9 

22  42J3 
22  45ii 

1  12L2 

+  6  11  28 
+  9  42  41 
+11  15    9 
+11  18    4 
-11  20  47 

+1.0792 
+1.1197 
+0.1974 
+0.6564 
+0i»70 

.6045 
.6041 
.6041 
.6040 
J6037 

+.0916 
+.0991 
+.1027 
+.1028 
+.10T7 

—9.5234 
—9.5167 
—9.4922 
—9.5027 
—95043 

.9743 

.9752 
.9760 
.9768 
.9766 

18 

18 
18 
18 
18 

«>  Sagittarii 
«*  Sagittarii 
B.A^6746 
^Sagittarii 
BA.C.6892 

1* 

6 

3 

+  1 
—  3 
—44 
+  8 
+45 

-66 
—73 

—90 
—58 
—21 

6  12.2 

6  54.9 

7  19.8 
13    Oi) 
22    5.1 

—  5  32  43 

—  4  51  45 

—  4  27  50 
+  0  59  45 
+  9  42  32 

—0.4598 
—0.5363 
—1.1358 
—0.3539 
+a2807 

.6028 
.6027 
£C27 
.6015 
.5990 

+.1179 
+.1194 
+.1201 
+.1312 
+.1475 

—0.4558 
—9.4517 
—9.4345 
-9.4363 

—9.4188 

.9815 
.9819 
.9633 
.9832 
.9845 

18 
19 
19 
19 
19 

^CiEpricor. 
kA.C.  7221 
B,A.C.  7242 
SAquarii 
irAqoarii 

3 

f 

6 
4* 

+46 
+33 
—10 
+77 
+47 

—20 
—34 
-90 
+40 
—22 

22  10.7 

10  7.5 

11  6.8 
13  51.5 

i7  4ai) 

+  947  56 

—  2  43    6 

—  1  46    7 
+  0  52  16 
+  4  40  36 

+05924 
+0.0426 
—0.7374 
+1.1970 
-♦-05572 

.5988 
.5948 
.5946 
.5935 
.5920 

+.1476 
+.1666 
+.1680 
+.1719 
+.1773 

—9.4187 
—9.3535 
—9.3207 
-9.3704 
—9.3148 

.9645 
.9666 
.9903 
.9877 
.9805 

19 

ao 

29 
20 
20 

ITAqaarii 
19  Aqaarii 
(  Aqoarii 
c>  Capricor. 
c»Capricor. 

6 
6 

f 

6* 

—  8 
+25 
—25 
+81 
+70 

—9a 

—46 
-90 

+  8 

+2a 

23  19.0 
0  14.7 
5  26i2 
8  26i2 
8  57.6 

+  9  58    8 
+10  51  39 

—  8    8  34 

—  5  15  20 

—  4  45    7 

—0.7398 
—0.1480 
—1.0083 
+0.7912 
+1.0857 

.5898 
.5894 
.5872 
5860 
.5859 

+.1837 
+.1848 
+.19G4 
+.1932 
+.1936 

—9.2350 
—95533 
—9.1675 
-9.2265 
—95351 

.9935 
.9929 
.9952 
.9937 
.9935 

20 
20 
21 
21 
22 

aO^Aquaril 
44Aqiiarii 
51  Aqaarii 
X  Aqnarii 
B  JLC  8152 

6 
5 
6J 

+24 
+29 
+33 
+73 
+53 

—43 
—39 
—  5 
—21 

16    5.8 

21  56.3 

0  54.5 

6  4a7 

2  29^ 

+  2    7  11 
+  7  44  46 
+10  36  29 
—  7  47    7 
+11  16    9 

—0.1939 
—0.1147 
—0.0422 
+0.5703 
+Oi2831 

.6832 
.5809 
5797 
5776 
5715 

+.1995 
+.2033 
+.2050 
+5076 
+5104 

—9.0964 
—9.0234 
—8.9829 
-8.9335 
—7.8952 

.9966 

.9976 

.9980 

9.9984 

0.0000 

22 
22 
22 
22 
22 

xPiseiam 
9  Fisciam 

15  Piseiani 

16  Pisciom 
aPiflciam 

5 

+16 
+25 
+59 
+18 
+68 

—58 
—48 
—16 
-56 
—  9 

3  58;7 

4  7Jd 

7  43.0 

8  7.3 
10f35.8 

—11  17  51 
—11    9  50 

—  7  41  30 

—  7  18    4 

—  454  47 

—0.367$ 
—05034 
+0.3679 
-0.3320 
+0.5020 

5712 
5711 

5702 
5699 
5695 

+5102 
+.2102 

+5097 
+5096 
+.2089 

+7.9558 
+7.8424 
.  +7.9967 
+8.3734 
+85580 

.0000 

.0000 

0.0000 

9.9999 

.9999 

22 
22 
22 
22 
23 

l^PiMiom 
B.A,C.  8276 
22PiMdttiii 
25  Piseiani 
SlPisciiim 

6 

—  8 
-»-88 
+52 
+90 
+28 

—87 
+  2 
-22 
+39 

12  30.0 

13  3a4 

14  56.3 

15  25.6 

S4S.8 

—  3    4  40 

—  2    3  27 

—  043  28 

—  0  15  15 

—  7  31  26 

—0.8004 
+0.6915 
+0.2647 
+15064 
— ai549 

5691 
5689 
5686 
5685 
5659 

+5065 
+5081 
+.2077 
+5074 
+.1982 

+8.6793 
+8.4081 
+858C5 
+a36C2 
+9.0342 

.9995 
.9999 
.9997 
.9999 
.9975 

23 
23 
24 
25 

62PiHnam 

aPisciam 

52PlMiaia 

29Ari«iJa 

oAsiatia 

6 

+90 
+78 
+28 
+78 
+90 

+14 
—  1 
—41 

+  4 

+28 

15  47.8 
15  5ei2 

13  25Jr 

14  6.4 
19  15i) 

—  0  44    9 

—  0  34    5 

—  3  51  20 

—  4    21S 
+  055  41 

+0.8664 
-I-0.&100 
-0.1554 
+0.5954 
-M).9712 

5652 
5652 
5646 
.5653 
.5657 

+.1929 
+.1928 
+.1709 
+.1376 
+.1298 

+9.6580 
+9.0765 
+9.2978 
+9.3C66 
+9.4055 

.9972 
.9C69 
.9913 

ijeei 

.9855 

25 
26 
26 
26 
26 

TrArietifl 
c'Arietifl 
4>3Arietifl 
BJLC.  1096 
13Tanri 

6 

-25 

—49 
+  6 
+85 
—26 

—73 

—7a 

-60 
+11 
—71 

21  ];S.5 
0  25.9 
5  18iJ 

.17    4.0 
20  38.6 

+  2  54  52 

+  5  65  47 
+10  37  52 
—  212 
+  1  26    2 

-1.0202 
-1.2425 
-0.5405 
+0.6421 
—1.0165 

5657 
5660 
5662 
.566R 
05668 

+.1285 
+.1212 
+.1135 
+.0931 
+.0666 

+9.4664 
-1-9.4777 
+9c4747 
+914753 

+9t5184 

.9808 
.9795 
.9798 
.9797 
919750 

n 
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ELEMENTS  FOR  FAdLITATING  THE   CALCULATION  OF  OCCULTATIONS 

OP 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

4 

Unltliig 
Pazallflli. 

Wash- 

At  Washington  Mean  Time  of  CouJimetkm. 

Date. 

Btar'i  Namfl. 

3 

6J 

North- 
em. 

South- 
ern. 

+5f 

Time  of 
^. 

h    m 
4  49.2 

H 

T 

P' 

<t 

«inl) 

^ 

Jalj27 

B.A.C.  1240 

r 

-4-90 

h    m    • 
+  9  19  32 

+1.1708 

0.5669 

+.0718 

+9.4855 

9.9787 

27 

ai»  Tauri 

6 

+30 

—27 

8  28.6 

—11     8  44 

—0.1036 

.5666 

+.0649 

+9.5180 

J)750 

27 

ai«  Tauri 

5J 

-20 

—70 

12    2.3 

—  7  42  33 

—0.9399 

.5665 

+.0585 

+95390 

i)723 

27 

B  AC.  1361 

6 

+90 

+28 

15  27.7 

—  4  24  17 

+0.85D6 

.5665 

+.0518 

+95C66 

ir764 

27 

a  Tauri 

^ 

+90 

+24 

17    4.7 

—  2  50  41 

+0.7832 

.56© 

+.0490 

+9-5099 

.9760 

28 

B.A.C.  1563 

ei 

'+75 

+13 

9  27.2 

—11    2  21 

+0.5450 

.5647 

+.0177 

+9.5260 

i)740 

28 

/Tauri 

5 

+30 

—22 

10  27.1 

—10    4  29 

—0.1032 

.5644 

+.0158 

+9.5389 

i)723 

28 

B.A.C.  1651 

6 

+77 

+15 

16  19.9 

—  4  23  52 

+0.5638 

.5636 

+.0050 

+9i5271 

i)739 

28 

B.A.C.  1733 

6 

+25 

—27 

22    0.6 

+  15    3 

-0.1933 

.5625 

—.0058 

+95418 

.9720 

28 

C  Tauri 

3 

—21 

-€9 

23  47.5 

+  248  20 

-0.9441 

.5621 

-.0069 

+95554 

.9700 

29 

B.A.C.  1835 

% 

—  8 

-69 

4  38.5 

+  729  20 

—0.7553 

.5613 

—.0184 

+9.6507 

J3FT(yr 

29 

/*  Ononis 

+25 

—28 

7  23.3 

+10    8  30 

—0.1955 

.5607 

—.0236 

+9.5392 

.9723 

29 

/•  Orionis 

6 

+60 

+  2 

7  38.7 

+10  23  25 

+0.3668 

.5607 

—.0239 

+95282 

,9738 

29 

/*  Orionis 

5 

+55 

-  2 

11  30.8 

—  9  52  22 

+0.2983 

.5595 

—.0310 

+95275 

srrsQ 

29 

X*  Orionis 

5 

+25 

—29 

11  42.7 

—  9  40  54 

—0.1949 

.5595 

-.0313 

+9.5369 

.9726 

29 

68  Orionis 

6 

+38 

—17 

15  25.0 

—  6    6    2 

+0.0251 

.5583 

—.0381 

+9530a 

.9735 

29 

71  Orionis 

H 

+86 

+16 

16  44.0 

—  4  49  44 

+0.6455 

.5581 

-.0403 

+95170 

.9751 

29 

16  Geminor. 

^ 

—36 

—70 

22  42.5 

+  0  56  43 

—11220 

.5564 

—.0509 

+9.5458 

.9714  . 

29 

V  Geminor. 

t 

-13 

—70 

23  11.0 

+  1  24  17 

—0.8427 

.5564 

—.0515 

+9,5401 

.9722 

31 

B.A.C.  2422 

—  8 

-72 

0  375 

+  2    022 

—0.7734 

.5477 

—.0932 

+95022 

.9769 

Aqc.    3 

n  Leonis 

5 

—30 

—82 

8  13.4 

+  7  11  51 

—1.1051 

.5194 

— ,1755 

+9.1794 

.9950 

3 

B.A.C.  3529 

6 

—49 

—83 

19    5.2 

—  6  15    2 

— 1J2838 

.5171 

-.1807 

+9.0926 

.9966 

4 

34  Sextantis 

6 

+19 

-55 

6  50.5 

+  5  19    8 

-0.3242 

.5151 

-.1848 

+8.8739 

.9988 

4 

36  Sextantis 

6 

+81 

—  1 

8  21.9 

+  6  39  10 

+0.6343 

.6150 

-.1853 

+8.7466 

9.9993 

4 

p*  Leonis 

5 

+73 

-6 

23  50.3 

—  2  18  33 

+0.5600 

.6139 

-.1879 

+8.0655 

0.0000 

5 

V  Leonis 

^ 

—20 

-90 

12  22.1 

+  9  52    7 

—0.9723 

.5147 

-.1882 

—7.1256 

0.0000 

6 

/Viipnis 

6 

—62 

—90 

20  22.9 

—  7    1  38 

—1.3341 

.5188 

—.1797 

—8.9478 

9.9983 

6 

r  Vinrinis 

5 

+83 

+10 

21  40.4 

—  5  46  21 

+0.8192 

.5190 

—  1792 

—9.1011 

.9C65 

6 

B.A.C  4259 

6 

+83 

+11 

21  44.6 

—  6  42  19 

+0.8480 

.5190 

—.1792 

—9.1032 

.9965  i 

6 

28  Virginis 

6 

+36 

-35 

23    5.8 

—  4  23  26 

+0.0188 

.5194 

—.1786 

—9.0705 

,9ir70 

tp  Virginis 

5 

+81 

+32 

5  34.8 

+154  17 

+1.1272 

.6214 

—.1752 

—9.1849 

.9949  ; 

g  Vircinis 
B.A.C.  4394 

6 

+70 

+44 

12  36.0 

+  8  43    8 

+1.2417 

.5238 

—.1710 

-95403 

.9933 

b^ 

—  8 

—90 

12  57.0 

+  9    330 

—0.7470 

.5238 

—.1708 

—9.1573 

.9955 

50  ViiTjinis 

6 

+75 

—  2 

13  33.9 

+  9  39  18 

+0.6276 

.5241 

—.1703 

—9.2225 

.9939 

58  Vii^nis 

6 

+43 

—27 

17  31.7 

—10  29  63 

+05053 

.6256 

-.1677 

—95324 

.9936 

7 

a  Vircinis 

1 

+46 

—24 

21  28.4 

—  6  40  14 

+05287 

.5271 

-.1647 

—95587 

.9927  1 

8 

86  Virginis 

6 

+30 

—38 

7  56.0 

+  328  24 

—0.0400 

.5320 

—.1563 

-9.3088 

.9908 

9 

5  Libras 

6 

-14 

—90 

13    3.1 

+  7  40  28 

—0.7495 

.5476 

-.1246 

—9.4098 

9R52  1 

9 

SLibrs 

6 

+  4 

-64 

15  16.0 

+  9  49    7 

-0.4364 

.5489 

—.1217 

—9.4251 

.9641 

9 

a*Libr» 

^ 

+  6 

—62 

15  21.4 

+  954  20 

—0.3992 

J>488 

—.1216 

-9.4263 

i)640 

9 

»"  Libra 

5 

—30 

—90 

22  40.3 

—  7    1  19 

—0.9784 

.6534 

—.1113 

—9.4331 

3SU 

9 

^  Libra 

^ 

—15 

—90 

22  45.3 

-656  27 

—0.7437 

.5536 

—.1112 

-9.4393 

.9830 

10 

Jupiter 

+  4 

-62 

1  59.9 

—  3  48  22 

-0.3993 

.5525 

—.1056 

—9.4561 

.9615  1 

10 

28  Libra 

6 

+49 

—14 

5    9.9 

—  0  44  45 

+0.3939 

.5576 

—.1019 

—9.4820 

srroo  [ 

10 

41  Libra 

6 

+71 

+16 

13  14.9 

+  7    3  38 

+0.8806 

.6626 

—.0891 

—95093 

.9761 

10 

X  Libra 

5 

+71 

+40 

14  36.2 

+  822    7 

+1.1682 

.5638 

—.0867 

—95177 

-9751 

11 

^  Scorpii 

2 

+57 

—  4 

0  56.0 

—  6  39  46 

+0.5621 

.6700 

—.0600 

—95220 

.9745 

11 

«•  Scorpii 

5J 

+59 

—  4 

0  56.2 

—  5  39  34 

+0.5589 

.5700 

—.0690 

—9.5219 

.9745 

11 

r«  Scorpii 

7 

+23 

—35 

3  46.9 

—  254  58 

+0.0196 

.6717 

—.0637 

—95147 

.9754 

11 

^•Scorpii 

4 

+23 

—34 

3  47.3 

—  254  35 

+0.0293 

.5719 

—.0637 

—95149 

.9754  j 

11 

B.A.C.  5408 

6^ 

—38 

-90 

4  57.9 

—  1  46  29 

—1.0127 

5725 

-.0616 

—9.4942 

.9778 

11 

V  Ophiuchi 

5 

+42 

-16 

8  59.2 

+  267 

+0.3631 

.5749 

—.0541 

—9.5281 

.9r38 

11 

B.A.C.  5663 

3 

+37 

—17 

21  22.8 

—  9  67  27 

+0.3299 

.6821 

-.0294 

—95380 

i)T25 

11 

B.A.C.  6700 

—16 

—82 

22  55.3 

—  828  24 

—0.6104 

.68^ 

— .02K 

—95197 

.9748  1 

12 

1  O  phiuchi 

5' 

+69 

+19 

8  46.5 

+  1     0  38 

+0.9230 

05876 

—.0058 

-9.5536 

9i)7C2 

J 
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BLBMKNTS  FOR  RACILITATINO  THB  CALCULATION  OF  OCCULTATI0H8  OF 

PLANETS  AND   STARS  BT  THK  MOON,  FOR  THB  TBAB  1864, 

1 

Limitinff 
Pinttto£ 

Wwh- 

Iteto. 

Star*!  NftDMb 

II 

n 

North- 
ern. 

Sonih- 
era. 

—no 

Time  of 
6- 

23    2.8 

zr 

r 

f 

^ 

rtaJD 

oos2> 

Aug.  12 

B.A.C.  6C6D 

^7 

h     m    0 
—  9  15  50 

—1.1817 

0.5936 

+.0251 

-9.5076 

9.9763 

13 

B.A.C,  6381 

H-45 

— u 

0  30.4 

—  7  43  66 

+04437 

.5940 

+.0288 

-9.5408 

.9721 

13 

B.A.C  6008 

6^ 

W-70 

+17 

1  48.0 

—  6  42  42 

+0.8886 

.5946 

+.0311 

—9.5490 

.9709 

13 

15  SagttUrii 

5 

H-70 

+34 

6  45J2 

—  1  51  17 

+1.1015 

.5961 

+.0482 

-9.5497 

.9708 

13 

16Sagiaaru 

6 

4-70 

+  8 

6  45.9 

—  1  50  37 

+0.7570 

.5961 

+.0423 

-9.5427 

.9718 

13 

21  Stjpttarii 

5 

-f.70 

+37 

10  48.6 

+  2    337 

+1.1311 

,5070 

+.0612 

—9.5465 

4)713 

13 

B  AC.  6287 

6 

—12 

—78 

12  47.0 

+  3  66  24 

—0.5828 

.5974 

+.0555 

—9.5084 

.9761 

13 

B  A.C.  6292 

6 

0 

-«0 

13  14i2 

+  4  23  34 

—03745 

.5976 

+.0563 

-9.5125 

.9757 

13 

B.A.a  6293 

6} 

—39 

-90 

13  16.7 

+  4  24  57 

-4.0172 

.5976 

+.0564 

—0,4962 

.9773 

13 

B.A.a  6294 

6* 

—29 

—90 

13  17.3 

+  4  25  31 

-0.8750 

.6976 

+.0564 

—9.5012 

.9770 

13 

B.A  0.  G299 

7 

4-13 

-44 

13  275 

+  4  34  60 

— ai334 

.5977 

+.0572 

—0.5174 

i)751 

13 

B  AC  6301 

7 

-1-5 

-53 

13  41.5 

+  4  48  46 

—05736 

.5977 

+.0576 

—95140 

.9755 

14 

B  A.C.  6536 

6^ 

-f.71 

+44 

3  54.1 

—  6  33    7 

+1.1956 

.5999 

+.0883 

-9.5234 

.9743 

14 

d  Sogittarii 

6^ 

+71 

+49 

7  37.0 

—  1  58    3 

+15274 

j6003 

+.0964 

—9.6167 

.9752 

14 

e*  Sugittarii 

4 

-+.41 

-19 

9  14.4 

—  024  28 

+0.2965 

.6002 

+.0906 

—9^922 

,9780 

14 

B.A^.  6658 

H 

4-72 

+  7 

9  17.6 

—  0  21  35 

+0.7577 

.6003 

+.0995 

—95027 

,9768 

14 

6^ 

4-73 

+31 

11  45.9 

4-211 

+1.0827 

,6003 

+.1049 

—0.5043 

.9766 

14 

«'  Sagittarii 

^ 

-1-  5 

-60 

16  48.8 

+  652    1 

-0.3815 

j6003 

+.1149 

-94558 

.9815 

14 

«*  Sagittarii 
B.A^.  6746 

5 

•+.  1 

-66 

17  31.7 

+  7  33  18 

-0.4598 

.6003 

+.1166 

—9.4517 

.9819 

14 

6 

-37 

—90 

17  56.8 

+  7  67  24 

— 1/)619 

.6001 

+.1173 

—9.4345 

.9833 

14 

^pSagittaru 

3 

+11 

—64 

23  40.0 

-10»56 

-4)5947 

.5999 

+.1285 

—94863 

.9832 

15 

'B.A.C.  6993 

-1-47 

—18 

8  45.4 

— 1  48  53 

+0.3195 

.5988 

+.1450 

^-94187 

.9845 

15 

,♦  Caprioor. 

3^ 

H-48 

—18 

8  51.1 

—  1  43  29 

+0.3308 

.5988 

+.1451 

—94186 

.9845 

15 

B.A.O.  7221 

6i 

+33 

—34 

20  45.6 

+  9  43  24 

+0i)464 

.5966 

+.1645 

—9.3634 

,9886 

15 

B.A.C.  7243 

6 

—10 

—90 

31  44.7 

+10  40    1 

—0.7311 

.5965 

+.1660 

—9.3207 

.9903 

16 

8  Aqnarii 

6 

+77 

+40 

0  28.3 

—10  42  44 

+1.1896 

.5961 

+.1701 

-9.3704 

.9877 

16 

V  Aqnarti 
17  AqoarU 

^ 

+46 

—23 

4  23.7 

-656  28 

+0.2420 

.5950 

+.1756 

—9.3148 

.9905 

16 

6 

—10 

—90 

9  505 

—  1  42  33 

—0.7651 

.5938 

+.1824 

—95349 

4)935 

16 

19  Aqnarii 

6 

+23 

—47 

10  45.1 

—  0  49  43 

—0.1788 

5936 

+.1834 

—95532 

.9929 

16 

iAqoani 

4* 

-28 

—90 

15  52^ 

+  4    654 

— li)476 

.5934 

+.1892 

—9.1675 

.9952 

16 

c*  Caprioor. 

6 

+80 

+  4 

18  40.5 

+  666    9 

+0.7320 

.6914 

+.1923 

-95865 

.9937 

16 

c*  Capricor. 

n 

+80 

+24 

19  30^ 

+  726  58 

+1.0231 

.5914 

+.1927 

—95351 

,9935 

17 

30  Aqnarii 

+20 

-58 

2  20.9 

—  9  49  36 

—05663 

.5894 

+.1989 

—9.0064 

.9966 

17 

44  Aqnarii 

? 

+24 

—48 

8    45 

—  3  19  16 

.:-^.2031 

.6880 

+.2033 

—9.0234 

.9976 

17 

M  Aqnarii 

6 

+28 

—44 

10  56.4 

—  1  31  37 

-0.1391 

.6874 

+5051 

-6.9889 

.9980 

17 

K  Aqnarii 

5 

+64 

—11 

16  30.1 

+  366  23 

+0.4521 

.6859 

+.2080 

—8.9335 

9.9984 

18 

BJLC.  8152 

% 

+43 

—29 

11  51  i) 

—  1  33  29 

+O.1301 

.6816 

+5118 

-7.8941 

0.0000 

18 

M  PiscTum 

+  7 

—70 

13  18.4 

—  0  10  13 

—0.5248 

.6812 

+.2117 

+7.9567 

.0000 

18 

BPiseram 

6^ 

+16 

—58. 

13  26.4 

—  0    327 

-0.3633 

.5812 

+5117 

+7.8251 

.0000 

18 

15  Fiscinm 

6J 

+47 

—36 

16  55.7 

+  3  19  10 

+0.1922 

.5805 

+5113 

+7.9065 

0.0000 

18 

16  Pisrinm 

6 

+  9 

—68 

17  19.2 

+  3  41  47 

—0.4986 

.5805 

+5113 

+8.3738 

17 .9*799 

18 

a  Pi«etum 

6 

+66 

—19 

19  43.1 

+  6    0  25 

+0.3183 

.5798 

+.2107 

+85585 

.9999 

18 

19  Pisciom 

6 

—19 

—87 

31  38.6 

+  7  46  51 

—0.9604 

.5796 

+.21C2 

+a.6794 

.9995 

18 

B.A.C.  8276 

6i 

+68 

—  9 

22  35X) 

+  846    2 

+0.4990 

.5793 

+5099 

+8.4085 

.9999 

18 

SSPiflciiua 

6 

+40 

—32 

33  565 

+10    2  20 

+0X)756 

.6793 

+.2096 

+85807 

.9997 

19 

SSPIseinni 

n 

+90 

+22 

0  23^ 

+10  30  36 

+1.0035 

.6790 

+5093 

+8.3696 

.9999 

19 

51  Piseinm 

+14 

-60 

17    9.1 

+  230  38 

—0,4028 

.5769 

+5005 

+9.0342 

.9075 

19 

60  Piscion 

6^ 

+90 

+33 

33  38.7 

+  866  10 

+1.1231 

.6761 

+.1953 

+9.0195 

.9976 

19 

G2Fifleii« 

6 

+81 

0 

33  56.9 

+  9  12  42 

+0.6250 

.5761 

+.1951 

+9i)581 

.9972 

20 

4  Piieiam 

^ 

+50 

^14 

0    6.9 

+  928  26 

+0,3726 

.5761 

+.1950 

+9X)766 

.9869 

90 

•  Pi^eiom 

4  ; 

+9(W 

+46 

6  14.3 

-843  26 

+15397 

.5754 

+.1894 

+9.0959 

.9966 

23 

TT  Piseiam 

6 

+14 

—37 

30  52.3 

+  522  55 

^<0.4058 

.5744 

+.1731 

+95978 

.9913 

21 

39Arietii 

^ 

+56 

^n 

30  505 

+  4  39  11 

+0.3197 

JS733 

+.1391 

+9.8C66 

.9861 

22 

o  Arietit 

6 

+90 

+10 

1  51.0 

+  9  19  14 

+0.6893 

.5732 

+.1311 

+94055 

.9856 

22 

n  Arietis 

5 

^•^^ 

^73 

3  51.5 

+11  16  25 

-15767 

0.5732 

+.1278 

+9.4634 

9.9808 

54 


1 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  A2n>  STABS  BY  THE  MOON,  FOB  ' 

rHE  YEAB  1864. 

1 

limiting 
Panllelfl. 

Wash- 

Date. 

Ster*i  Name. 

1 

North- 
ern. 

Boath- 
em. 

Time  of 
6' 

If 

r 

P' 

<t 

t^% 

coei> 

Aag.22 

a  Arietis 

6 

0 
+90 

+66 

h    m 
4  50.7 

h     m    8 
—11  47  34 

+15957 

0.5731 

+.1261 

+9.3993 

9.9859 

22 

53  Arietifl 

6 

—10 

—73 

11  40^ 

—  5  12  33 

—0.8043 

.5725 

+.1145 

+9.4747 

.97S« 

22 

B.A.C.  1096 

n 

+59 

—  4 

23  125 

+  554  36 

+0.3663 

.5717 

+.0943 

+9.4753 

.9797 

23 

13  Tauri 

—59 

—71 

2  43.1 

+  9  17  57 

—15741 

.5714 

+.0877 

+9.5184 

.9750 

23 

Mass 

* 

+44 

—14 

8  45.2 

—  8  52  49 

+0.1425 

.5486 

+.0710 

+9.4986 

.9773 

23 

B.A.C.  1240 

6i 

+90 

+29 

10  46.1 

—  656    9 

+0.8949 

.5703 

+.0728 

+9.4855 

sn&7 

23 

«»  Tauri 

6^ 

+15 

-43 

14  226 

—  3  27  23 

—0.3658 

.5699 

+.C658 

+96180 

.9750  , 

23 

oi*  Tauri 

5* 

—45 

-70 

17  536 

—  0    3  51 

—1.1937 

.5694 

+.0594 

+9.5390 

.9723 

23 

B.A.C.  1361 

6^ 

+80 

+12 

21  16.7 

+  3  12    8 

+0.5936 

.5689 

+.0531 

+96C66 

.9764 

23 

•  Tauri 

^ 

+72 

+  8 

22  52.7 

+  4  44  42 

+0.5192 

.5687 

+.0499 

+96099 

.9760 

24 

B.A.C.  1468 

6 

+90 

+69 

6  38.5 

—11  45  51 

+15671 

.5672 

+.0349 

+96011 

.9770 

24 

t  Tauri 

^9 

+90 

+61 

8  53,1 

-936    2 

+15156 

.5669 

+.0308 

+9.5038 

.9767 

24 

B.A  C.  1563 

6 

+55 

—  1 

15    7.5 

—  3  34  39 

+0.2972 

.5656 

+.0190 

+96260 

.9740 

24 

/Tauri 

5 

+16 

—37 

16    7:2 

—  2  37    6 

-0.3466 

.5652 

+.0172 

+96389 

.9723 

24 

B.A.C.  1651 

6} 

+56 

+  2 

21  58.4 

+  3    1  59 

+0.3231 

.5639 

+.0060 

+96271 

.9739 

25 

t  Tauri 

H 

-43 

—69 

5  24.8 

+10  13    0 

—1.1711 

.5618 

-.0082 

+96554 

4I7U0 

25 

B,A.C.  1835 

6| 

—24 

-69 

10  15iJ 

—  9    632 

—0.9777 

.5607 

—.0167 

+96507 

.9707 

25 

/*  Ononis 

41 

+12 

-42 

13    05 

—  6  27  14 

—0.4161 

6598 

—.0219 

+96392 

.9723 

25 

/•  Orionis 

6 

+45 

—  9 

13  156 

—  6  12  18 

+0.1477 

.5598 

—.0222 

+9.52^ 

.9738 

25 

X*  OrioniB 

5 

+41 

—13 

17    7.7 

—  228    3 

+0.0615 

.5585 

—.0292 

+96S75 

.9739 

25 

/*  Orioniu 

5 

+13 

-43 

17  196 

—  2  16  33 

—0.4103 

6585 

—.0295 

+96369 

.9726 

25 

68  Ononis 

6 

+25 

-29 

21    2.3 

+  1  18  33 

—0.1856 

6572 

-.0362 

+9.5302 

.9735 

25 

71  Ononis 

+65 

+  5 

22  21.4 

+  2  35    0 

+0.4352 

6567 

—.0384 

+96170 

.9751 

26 

V  Geminor. 

41 

—29 

—70 

4  49.2 

+  8  49  50 

—1.0414 

6548 

—.0499 

+96401 

.9722 

27 

X  Geminor. 

4 

+90 

+52 

4    0.6 

+  7  15  51 

+1.1940 

.5461 

-.0872 

+9.4604 

.9811 

27 

B.A.C.  2432 

n 

-19 

—72 

6  21.4 

+  9  31  58 

-0.9317 

6455 

—.0906 

+96022 

.9769 

27 

68  Gominor. 

+90 

+55 

11  29.2 

—  9  30    6 

+1.2342 

.5434 

—.0964 

+9.4433 

.9636 

27 

/Geminor. 

¥ 

-32 

—72 

14  16.8 

—  6  47  46 

—1.0950 

6424 

—.1021 

+9.4894 

.9782 

27 

1  Canon 

6 

+35 

-27 

23  53.2 

+  1  32  26 

— O.0118 

.5393 

-.1138 

+9.4442 

.9825 

28 

5Cancri 

6 

—25 

—73 

1    5.5 

+  3  40  33 

—1.0123 

.5384 

—.1166 

+9.4616 

S810 

28 

29Cancrl 

6 

+19 

—47 

14  39.4 

-7  10  35 

—0.3149 

.5335 

—.1331 

+9.4031 

.9856 

28 

B.A.C.  2872 

6i 

+59 

—  9 

17  15.7 

—  4  39    1 

+0.3715 

6326 

—.1359 

+9.3750 

.9874 

28 

A»  Cancri 

6^ 

+56 

-13 

22    3.7 

+  0    020 

+0.3202 

6309 

—.1411 

+9.3574 

28 

A«  Cancri 

6 

+86 

+  6 

23  586 

+  1  51  42 

+0.6690 

.5304 

—.1431 

+9.3388 

i»94 

29 

60  Cancri 

6 

+70 

—  3 

4  346 

+  6  19  29 

+0.5134 

6288 

-.1477 

+9.3229 

.99C2 

29 

a  Cancri 

4 

+39 

—28 

5  52.9 

+  735  26 

+0.0556 

6283 

—.1489 

+9.3312 

.9898 

29 

X  Cancri 

5 

+81 

+  3 

10  40.7 

-11  45  22 

+0.6272 

6271 

—.1534 

+95686 

5916 

29 

B.A.C.  3122 

6i 

+  7 

-65 

11  42.5 

-10  45  22 

—0.5331 

.5266 

-.1543 

+9.3219 

.9902 

29 

(0  Leonis 

6^ 

+85 

+  4 

21  27.7 

-  1  17  20 

+0.6647 

6238 

-.1623 

+95241 

i)938 

Sept  2 

Mebcubt 

+62 

—11 

22  166 

—  3  13  50 

+0.4451 

J967 

-.1621 

—9.0119 

J)977 

3 

/Virginis 

6 

—35 

—90 

2    95 

+  032    7 

—1.1492 

6206 

—.1787 

-8.9478 

5983 

3 

X  Vii^nis 

5 

+83 

+23 

3  26.7 

+  1  47  19 

+1.0111 

.5208 

—.1781 

-9.1011 

.9r65 

3 

B.A.C.  4259 

6 

+83 

+25 

3  30.8 

+  1  51  21 

+1.0399 

6209 

-.1781 

-9.1032 

.9C65 

3 

28  Virginis 
V^  Virginis 

6 

+47 

—30 

4  52.0 

+  3  10  10 

+0.2108 

6213 

—.1775 

—9.0706 

.9970 

3 

5 

+81 

+62 

11  20.8 

+  9  27  40 

+1.3323 

6229 

-.1742 

—9.1849 

5949 

3 

B.A.C.  4394 

5| 

+  4 

—71 

18  43.4 

—  7  22  43 

-0.5365 

6252 

—.1696 

—9.1573 

.9965 

3 

50  Vii^nis 

6^ 

+81 

+10 

19  20.3 

—  6  46  51 

+0.8437 

6253 

—.1694 

—9.2224 

J9939 

3 

58  Vinrinis 

6 

+59 

-13 

23  186 

—  2  55  33 

+0.4249 

.5265 

—.1667 

-95324 

5936 

4 

a  Virginis 

1 

+61 

—11 

3  16.0 

+  0  54  45 

+0.4534 

6278 

-.1637 

-95587 

5927 

4 

h  Virginis 

5 

—53 

-9Q 

7  14.4 

+  4  46    4 

—15747 

6293 

-.1606 

—95160 

5940 

4 

86  Viiginis 
X  Virginis 

6 

+43 

—25 

13  46.5 

+11    6  19 

+0.1951 

6317 

—.1550 

-9.3066 

5906 

5 

^ 

—40 

—90 

6  13.8 

+  3    3  12 

-1.1353 

.5410 

-.1393 

-9.3437 

5692 

5 

5  Libra 

6 

+  1 

-69 

19  11.3 

—  823  50 

-0.4969 

.5449 

-.1233 

-9.4096 

5652 

•       5 

8LibnB 

6 

+17 

—47 

21  26.3 

—  6  13  11 

—0.1821 

.5460 

—.1201 

—9.4251 

5841 

5 

a*  Libras 

2i 

+id 

-44 

21  31.7 

—  6    7  58 

-0.1445 

06461 

—.1201 

-9.4262 

95640J 
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ELEMENTS  FOR  FACILITATING' THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

i 

TJmlrtnff 

PaiaUaU. 

Wwh- 
Ington 

At  Wadiington  Meui  Time  of  Coi^unction.                    | 

T^itL. 

Ster'K  Namfti 

Mean 

II 

IfUXBm 

} 

North- 
ern. 

Boath- 
em. 

-90° 

Time  of 

H 

T 

P' 

9' 

Bin?) 

COfll) 

Sept  6 

r*  Libra 

5 

o 
—14 

h    m 
4  57.8 

h     m    » 
+  1     3  44 

—0.7268 

0.5497 

—.1101 

-9.4330 

9..9834 

6 

r«  Libra 

H 

—  1 

-69 

5    3.1 

+  1     8  47 

—0.4905 

.  .5497 

—.1100 

—9.4393 

.9830 

6 

28  Libra 

6^ 

H-69 

+  1 

11  34.7 

+  7  27  31 

+0.6599 

.5531 

—.1004 

—9.4620 

.9790 

6 

Jupiter 

-f.40 

—21 

14    3.3 

+  9  51  11 

+0i26]2 

.5484 

—.0952 

-9.4786 

.97J]4 

6 

C*  Libra 

4 

-^ 

—90 

15    0.6 

+10  46  34 

—1.2042 

.5547 

—.0965 

—9.4467 

.9823 

6 

r«  Libra 

7 

—  1 

—68 

15  36.6 

+11  21  26 

-0.4782 

.5551 

—.0944 

-9.4651 

i)807 

6 

B.A.C.  5099 

7 

—14 

—90 

15  53.4 

+11  37  38 

—0.7013 

.5553 

—.0941 

—9.4605 

.9811 

6 

C  Libra 

6 

^59 

—90 

17    9.2 

—11    9    7 

— 1J3439 

.5558 

—.0922 

—9.4505 

.9820 

6 

41  Libra 

6 

-1-71 

+39 

19  50.0 

—  8  33  41 

+1.1532 

.5573 

—.0879 

—9.5093 

.9761 

7 

/J'Scorpu 

2 

+71 

+13 

7  48.2 

+  300 

+0.8306 

.5632 

-.0680 

-9.5220 

.9745 

7 

/S^Scorpii 

H 

4-71 

+13 

7  48.4 

+  3    0  14 

+0.8272 

.5632 

—.0680 

-9.6219 

.9745 

7 

r*  Scorpii 

r 

-f.38 

—20 

10  43.6 

+  5  49  18 

+0iW07 

.5649 

—.0630 

-9.6147 

.9754 

7 

r«  Scorpii 

4 

-h38 

—19 

10  44.0 

+  5  49  44 

+0.2905 

.5649 

—.0630 

-95149 

.9754 

7 

B.A.C.  5408 

6^ 

—22 

—90 

11  56.5 

+  6  59  44 

—0.7652 

.5652 

—.0609 

—9.4942 

.9778 

7 

rfr  Ophiachi 

5^ 

-t^ 

0 

16    4.5 

+10  59    4 

+0.6270 

.5674 

—.0536 

-9.6281 

.9738 

7 

Z  Ophiachi 

6 

-47 

—90 

17  23.8 

—11  44  29 

-1.1064 

.5681 

—.0509 

—9.4934 

.9778 

8 

BA.C.5663 

% 

+56 

—  2 

4  50.4 

—  0  42  12 

+0.5876 

-.5733 

—.0296 

—9.5380 

.9725 

8 

BA.C.  6700 

+  3 

-59 

6  25.8 

+  0  49  44 

—0.3670 

.5740 

—.0263 

-9.5197 

.9748 

8 

29  Ophiachi 
g  Ophiachi 

€ 

-48 

-90 

8  30.4 

+  2  49  53 

--1.0892 

.5749 

—.0223 

—9.5056 

.9766 

8 

5 

+69 

+44 

16  36.3 

+10  38    7 

+1.1820 

.6780 

—.0063 

—9.5536 

.9702 

9 

B.A.C.  6060 

% 

—39 

—90 

7  21.9 

+  0  51    5 

-0.9669 

.5833 

+.0241 

—9.5076 

.9763 

9 

B.A.C.  6081 

+65 

+  3 

9    1.9 

+  2  27  24 

+0.6803 

.5836 

+.0271 

-9.5408 

.9721 

9 

B.A,C.  6098 

6 

+70 

+38 

10    6.7 

+  3  29  50 

+1.1311 

.5841 

+.0294 

—9.5490 

.9709 

9 

16  Sagittarii 

6 

+70 

+25 

15  21.3 

+  8  32  37 

+0.9917 

.5853 

+.0401 

—9.5428 

.9718 

9 

BJL.C,  6287 

6 

0 

-60 

21  35.1 

—  927  37 

—0.3765 

.5869 

+.0635 

—9.5085 

.9761 

9 

BA.C.e292 

6 

+11 

—46 

22    3.3 

—  9    0  31 

—0.1659 

.5870 

+.0542 

—9.6125 

^57 

9 

B.A.C.  6293 

6J 

-26 

—90 

22    5.8 

—  858    2 

-0.8183 

.5871 

+.0542 

—9.4982 

.9773 

9 

B.A.C.  6294 

6^ 

—17 

—90 

22    6.5 

-8  57  27 

—0.6741 

.5871 

+.0542 

—9.5013 

.9770 

9 

B.A.C.  6299 

7 

+25 

—31 

22    6.6 

—  8  57  38 

+0.0787 

.5871 

+.0545 

-9.5174 

.9751 

9 

B  JLC.  6301 

7 

+17 

—40 

22  31.5 

—  8  33  20 

—0.0640 

.5872 

+.0554 

-9.5141 

.9755 

10 

e*  Sagittarii 

4 

+54 

—  9 

18  44.4 

+10  53  34 

+0.4851 

.5901 

+.0964 

-9.4922 

.9780 

10 

Q*  Sagittarii 

1 

+72 

+19 

18  47.6 

+10  56  37 

+0.9526 

.5901 

+.0965 

-9.5027 

.9768 

11 

e*  Sagittarii 

+14 

—49 

2  33.3 

—  5  35  25 

-0.2156 

.5905 

+.1116 

—9.4558 

.9815 

11 

«*  Sagittarii 
B.A^.  6746 

5^ 

+10 

-54 

3  17.6 

—  4  52  47 

— 0i»63 

.5907 

+.1127 

—9.4517 

.9819 

11 

6 

—26 

—90 

3  43.5 

—  4  27  55 

—0,9074 

.5908 

+.1138 

—9.4345 

.9833 

11 

a  Sagittarii 
BA.C.  6992 

^ 
^ 

+19 

—44 

9  36.9 

+  1  12    2 

—0.1374 

.6909 

+.1247 

—9.4363 

.9832 

11 

+56 

—11 

18  57.4 

+10  11  14 

+0.4632 

.5908 

+.1409 

—9.4188 

.9645 

11 

S  Capricor. 
B AC.  7221 

3 

+58 

—  9 

19    3.2 

+10  16  46 

+0.4745 

.5907 

+.1410 

—9.4186 

.9845 

12 

6J 

+40 

—27 

7  15.0 

—  1  59  13 

+0.1638 

.5902 

+.1603 

—9.3534 

.9886 

12 

B.A.C.  7242 

6^ 

—  4 

—81 

8  15.2 

—  1    1  20 

—0.6260 

.5899 

+.1618 

—9.3207 

.9903 

12 

8  Aquarii 

6 

+77 

+59 

11    2.1 

+  1  39  15 

+1.3059 

.5899 

+.1659 

—9.3704 

.9877 

12 

r  Aquarii 

4^ 

+52 

—17 

15    2.0 

+  5  30    0 

+0.3404 

.5895 

+.1714 

—9.3148 

.9905 

12 

17  Aqoarii 

6^ 

—  5 

—88 

20  34.0 

+10  49  28 

—0.6869 

.5890 

+.1786 

-9.2349 

.9935 

12 

19  Aqoarii 

6 

+27 

—42 

21  29.8 

+11  43    9 

—0.0987 

.5890 

+.1798 

—9.2532 

.9029 

13 

1  Aqoarii 

4J 

-24 

—90 

2  41.3 

—  7  17    6 

—0.9851 

.5886 

+.1856 

-9.1675 

.9952 

13 

c*  Capricor. 

6 

+81 

+  9 

5  40.6 

—  4  24  33 

+0.7976 

.6884 

+.1888 

—9.2265 

.9937 

13 

c*  Capricor. 

6^ 
5} 

+80 

+29 

6  11.8 

—  3  54  33 

+1.0884 

.5882 

+.1892 

-9.2351 

.9935 

13 

30  Aqoarii 

+22 

-49 

13  16.2 

+  2  53  55 

—0.2246 

.5878 

+.1958 

-9.0964 

.9966 

13 

44  Aqoarii 

6 

+25 

-46 

19    1.5 

+  8  26  18 

—0.1753 

.5870 

+.2003 

—9.0234 

.9976 

13 

51  Aqoarii 

6 

+28 

—43 

21  56.4 

+11  14  38 

—0.1184 

.5867 

+iM23 

—8.9828 

.9980 

14 

X  Aqoarii 

5 

+64 

—11 

3  37.7 

—  7  16  49 

+0.4588 

.5863 

+J2066 

—8.9334 

9.9984 

14 

B  A.C.  8152 

% 

+40 

—32 

22  45.1 

+11    7  53 

+0.0776 

.5849 

+.2106 

-7.8036 

0.0000 

15 

X  Pisciom 

+  5 

—74 

0  10.7 

—11  29  41 

—0.5686 

.5848 

+.21C6 

+7.9572 

.0000 

15 

71  Pisciom 

6 

+14 

-61 

0  18.6 

—11  22    0 

—0.4081 

.5848 

+.21C6 

+78259 

.0000 

15 

Piflcium 

J^L 

+44 

-28 

3  45.6 

—  8    241 

+0.1368 

0.5848 

+5ia5 

+7.9970 

0.0000 

^ 
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ELEMENTS  FOR  TACILITATING  THE  CALCCXATION  OF  OCCULTATIONS  OF       | 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

4 

Limiting 

WMh- 

ingtoa 

At  WWilngtoa  Heui  Hmeof  CoQiimctkm. 

' 

Sate 

filter**  Nwn^i 

s 

l£aa 

6 
5 
6 

North- 
etn. 

Sonth- 
era. 

-7S 
-22 
—87 
—12 
—36 

Time  of 

h    m 
4    8.9 
6  30.1) 

8  19.9 

9  20.5 
10  39.5 

jy 

r 

P' 

^ 

2^ 

J^ 

Sept.15 
15 
15 
15 
15 

16  Piscinm 
X  Piscium 
19  Piscittm 
B.A.C.  8276 
22  Ptscium 

-^51 
—24 
4-62 
4-36 

h    m    B 

—  7  40  19 

—  6  23  32 

—  338  35 

—  2  40  17 

—  1  24    7 

-05520 
+0i255!^ 
—1.0299 
+0.4279 
+0.0038 

0.6848 
.5846 
.5845 
.5845 
.5846 

+J2103 
+i2100 
+i»97 
+5094 
+.209(^ 

+8.1057 

+8J2587 
+8.6796 
+8.4087 
+8£808 

9.9999 

.9995 
.9999 
i»97 

15 
16 
16 
16 
•  16 

25  Pi8ci&m 
51  Pisciam 
60  Piscinm 
62  Ffflcinm 
^PiBciuin 

1 

6 

4-90 
+10 
4-90 
4-68 
4-60 

+17 
-65 
+22 
—  7 
—21 

11    7.4 

3  34.4 

9  51.0 

10  13.0 

10  22.8 

—  0  57  19 

—  9    649 

—  3    4  12 

—  2  43    3 

—  233  33 

+0i)241 
-0.4764 
+0.9743 
+0.4942 
+0^3439 

.5845 
.5843 
.5843 
.5843 
.6843 

+.2090 
+.2008 
+.1961 
+.1959 
+.195^ 

+8.3698 
+9.0343 
+9.0106 
+9.0582 
+9.0766 

3575  1 
.9076 

.9972 
SXXB 

16 
17 

18 
18 
18 

t  Piscinm 
7t  Piscinm 
29Anetb 
<TArietift 
53ATietto 

4 

6 

f 

6 

4-90 
4-  5 
+43 
+90 
—25 

+31 

—68 
—22 
+37 
-73 

16  21.1 

6  35.1 

5  49.2 

13  34£ 

20  11^ 

+  3  11  26 

—  7    6  17 

—  8  43  51 

—  1  15  46 
+  6    626 

+1.0894 
—0.6634 
+0.1186 
+1.0708 
—1.0044 

.6842 
.6837 

.5817 

£828 

+.1903 
+.174^ 
+.1404 
+.1272 
+.1169 

+9X)059 
+92978 
+9.3967 
+9.3993 

+9.4747 

.9066 
.9913  > 
.9861 
.9859  1 
.9798 

19 
19 

19 
SO 
20 

B-A.C.  1096 
B.A.G.  1240 
«»  Tanii 
BAG.  1361 

•  Tanri 

n 

6 
6 
3* 

+44 
+86 
+  2 
+58 
+53 

-16 
+14 
—60 

—  1 

—  6 

7  22J3 

18  35.8 

22    6^ 

4  49i2 

622J6 

—  8    7  40 
+  2  41  16 
+  6    3  68 
—11  27  46 

—  9  67  41 

+0.1401 
+0.6546 
—0.5901 
+0.3540 
+0.2800 

.5814 
J5796 
.6788 
.6773 
.6769 

+.0949 
+.0734 
+.0668 
+.0634 
+i)501 

+9,4753 
+9.4855 
+9£ld0 
+9,5066 
+9£099 

.9797 

.9787  ! 
.9750 
.9764 
.9760 

20 
20 
20 
20 
21 

B.A.G.  1468 

i'Tattri 
B  AG.  1563 
^T*nri 
B.A.G.  1651 

6 

H 

5 
4 

+90 
+90 
+39 
+  3 
+41 

+41 

+38 
— J4 
—55 
—11 

13  66.8 
16    8J 

22  14.0 

23  12.3 
4  QS5i 

—  239  57 

—  0  33  22 
+  6  19  26 
+  6  16  42 
+11  47  22 

+li)166 
+0i)656 
+0.0686 
—0.6776 
+0.0841^ 

.5748 
i5741 
-6721 
-5719 
.5698 

+.0366 
+.0313 
+.0194 
+.0176 
+.0062 

+9£011 
+9£038 
+9.5260 
+9£389 
+9£271 

.9770  1 
.9767 
.9740  J 
.9723 
S739 

«1 
21 
21 
21 
21 

B.A.G.  1733 
B.A.G.  1836 
;r»  Orionla 
Z*  Oriontt 
X^  Orionia 

^ 

6 
4 

6 
5 

—  2 

—47 

—  1 
+31 
+27 

-«1 
-69 
-61 
—22 
—36 

10  29.3 
16  59.3 
19  41i> 
19  56.7 
23  46.3 

—  6  51  90 

—  0  34  64 
+  2    1  42 
+  2  16  22 
+  657    0 

-0.6546 
— liMOS 
-0.6442 
—0.0856 
—00496 

£678 
£652 
£640 
£640 
£623 

—.0046 
-.0166 
— .02J7 
—.0221 
-.0291 

+9£418 
+9£507 
+9£392 
+9.5282 
+9£276 

iy730 
iJ707  j 
i)723 
.9738 
.9739  ' 

21 
22 
22 
22 
22 

X^  Orioiiii 
68  0rioii»ia 
710riotrfs 
V  Qeminor. 
2S0emiBor. 

5 
6 

-^1 

+12 

+48 
-58 
+90 

-61 

—44 
—  8 
—70 
+48 

23  57.0 

3  36.4 

4  64.4 
11  17.3 
17  31.8 

+  6    89Q 
+  9  40  13 
+10  65  83 
-654  36 
—  062  35 

-Oj63G9 
-0.4132 
+0i»30 
—1.2589 
+10207 

£623 
£608 
£604 
£576 
£546 

—.0294 
—.0361 
—.0383 
—.0493 
—.0601 

+9£369 
+9£302 
+9£I70 
+9£40I 
+9.4647 

.9726 
.9rj5  1 
.9751 
.9722 

Jd787 

23 
23 
23 
23 
24 

A  Geminon 
B.A.G.  243^ 
63  Q«niinor« 
/Qeminor. 
1  Cancri. 

« 

+90 
—37 
+90 
-64 
+24 

+33 
—72 
+35 
—72 

10  16.5 
12  36.3 
17  42.6 
20  2a5 
5    4.3 

—  8  40  56 

—  625  89 

—  1  29  15 
+  1  12  23 
+  930  66 

+0i»70 
—1.1347 
+1,0247 
— Ii»e9 
-0.2039 

£471 
£460 
£438 
£425 
£389 

—.0663 
—.0900 
—.0973 
—.1012 
—.1125 

+9.4605 
+9£022 
+94434 
+9.4895 
+9.444a 

3Bn 

.9769 
.9626 
i)782 
.9625 

24 
24 
21 
25 
25 

SGancri 
29  Cancri 
B.A.G.  2872 
A»  Cancri 
A«  Canon 

6 
6 

f 

—43 
+  9 

+48 
+45 
+6» 

-73 

—69 
—18 
—21 
—  2 

7  16.2 

20  40.2 

23  25.5 

4  13.5 

6    8.3 

+11  36  43 
+  0  46  39 
+  3  18  12 

+  7  67  30 
+  9  48  65 

—1.1984 
—0.4877 
+0i2001 
+0J553 

+0.5059 

£379 
£326 
£314 
£299 
£293 

--.1152 
—.1315 
—.1844 
—.1393 
-.1413 

+a46lG 
+9.4031 
+9.3750 
+9.3574 
+9.3386 

.9810 
.9856 

^674 
i»i4 
i)894 

25 

25 
25 
25 
26 

60  Cancri 
a  Cancri 
X  Cancri 
B.A.C.3138 

4 
5 

1* 

6 
6 
5 
6 
6 

+58 
+30 
+67 
—  2 
+71 

+  8 
-64 
—39 

+90 
+38 

--11 
—36 

—  5 
—77 

—  3 

—64 
—81 
—82 
+16 
—32 

10  44.5 
12    2.9 

16  50.9 

17  62.8 
3  38.6 

6  28.3 

19  17.8 

28  24.8 

23  56.7 

1  14.7 

—  9  48    8 

—  827    8 

—  3  47  41 

—  2  47  39 
+  6  41    0 

+  827  24 

—  2    656 

—  1     1  64 
+  2  23  65 
+  3  39  42 

+0.3573 
—0.0976 
+0.4797 
—0.6770 

£275 
£272 
£258 
£255 
£226 

—.1468 
—.1470 
—.1514 
-.1523 
—.160^ 

-.1617 
—4707 
— .1715| 
-.173^ 
—.1740 

+03229 
+9.3312 
+9-2fiai 
4^^19 
+9i2241 

+9iS39 
+9.1929 
+ai793 
+9.0383 
+9.0755 

.9902 
.9898 
.9916 
.99C2 
.9938 

26 
26 
26 
26 
27 

ALeoDb 
B.A.G.  3407 
n  Leonis 
14  Sextancis 
16  Scxitaneis 

-<^.4995 
—1.2993 
—1.1945 
+0.8880 
+0.0365 

£223 
£196 
£193 
£187, 
0£186 

.9929 
.9947 
.9950 
.9974 
9.99G9 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OP       | 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  ' 

FHE  YSAB  1864. 

j 

Waih- 
ington 

At  If Mhfaigtoii  1IMU&  Hom  of  CoiUvnetion.                    | 

Dttte. 

Stftr'kKaaa*. 

Idtou 

II 

B.A.C.  3529 

1 

: 
6 

Nortb- 
ern. 

SoaCh- 
em. 

-8S 

Time  of 

~h~m 
7  16,0 

ff 

T 

y 

<t 

^ 

^ 

8^it.27 

-^ 

h    m    ■ 
+  9  30  44 

—1.3292 

0.5177 

—.1768 

+9.0926 

9.9966 

'          27 

34  Soxtantis 

6 

+18 

—54 

19    8.4 

—  2  57    6 

-0.3211 

.5167 

—.1813 

+8.8738 

.9988 

1          27 

3G  Soxtantis 

6 

-+•81 

0 

20  30.4 

—  1  37  25 

+0.6422 

.5167 

—.1818 

+8.7466 

.9993 

28 

ii'LeoniB 

6 

—18 

-88 

8  13.5 

+  9  45  47 

-0.9386 

.5166 

—.1843 

+8.6714 

9i)995 

28 

p^hEMM 

5 

+80 

—  1 

11  53i) 

—10  40    3 

+0.6304 

.5166 

-.1848 

+8.0656 

0.0000 

OoL     1 

86Vifgiiil8 

6 

+49 

—19 

19  26.1 

—  5  26  43 

+0.2972 

.5351 

-.1546 

-9.3088 

VmOWjKi 

2 

Jl  Virginia 

4 

—29 

—90 

11  47.3 

+10  24    9 

—1.0076 

.5417 

—.1381 

—9.3437 

.9892 

3 

5  Libre 

? 

+  8 

—58 

0  41.7 

—  16    5 

— 0.36SN 

.5475 

—.1296 

—9.4098 

.9852 

3 

8LibT» 

6 

+25 

—38 

2  56.3 

+  1    4  12 

—0.0437 

.5484 

—.1197 

-9.4250 

J)841 

8 

a«Librm 

3* 

+27 

-36 

3    1.7 

+  1    928 

—0.0059 

.5484 

—.1196 

-9.4262 

.9840 

3 

y«  Libra 

5 

—  6 

—77 

10  27.1 

+  8  20  19 

—0,5826 

-5517 

—.1094 

—9.4330 

.9834 

3 

r»  libra 

^ 

+  7 

^57 

10  32.3 

+  8  25  20 

—0.3454 

.5517 

—.1093 

—9.4392 

.9830 

3 

28Libnt 

7 

+73 

+11 

17    4.0 

—  9  15  49 

+0.8128 

.6545 

—.1000 

-9.4820 

.9790 

3 

t*  libra 

4 

—38 

—90 

20  30.0 

—  5  56  38 

—1.0539 

.5560 

-.0946 

-9.4467 

.9823 

3 

C»  Libra 

7 

+  7 

—56 

21    6J2 

-5  21  41 

—0.3255 

-5563 

-.0939 

-9.4651 

.9807 

3 

B  JL.C.  5099 

7 

-6 

—74 

21  23.0 

—  5    5  27 

-0.5490 

.5564 

—.0932 

-9.4605 

.9811 

3 

C»  libra 

6 

—62 

—90 

21  37.0 

—  4  51  53 

—1.2647 

.5565 

—.0929 

—9.4440 

.9826 

3 

t«  Libra 

6 

—42 

—90 

22  38.9 

—  3  52    4 

-1.0924 

.5569 

—.0913 

—9.4505 

.9820 

JUPITBK 

+72 

+20 

4    7.1 

+  1  25    7 

+0.9376 

5512 

—.0809 

—9.5065 

.9764 

/r'Soorpii 

2 

+71 

+25 

13  2J.8 

+10  20  59 

+0.9991 

jseao 

-.0676 

—95220 

.9745 

^ScorpK 

^ 

+71 

+25 

13  22.0 

+10  21  10 

+0.9959 

J5629 

^.0676 

—95219 

.9745 

y'Scorpu 

7 

+49 

—10 

16  18i> 

—10  48  25 

+0.4482 

.5639 

-.0625 

—95147 

.9754 

r»Scorpii 

4 

+49 

—10 

16  18.9 

—10  48    0 

+0.4581 

.5639 

—.0625 

—95149 

.9754 

B.A.C.  5408 

6^ 

—12 

—80 

17  32.0 

—  9  37  25 

—0.6030 

.5645 

-.0600 

-9.4942 

.9778 

VOphiochi 

r 

+71 

+U 

21  42J2 

—  5  35  54 

+0.7993 

.5661 

—.0527 

— 952R1 

.9738 

4 

r  Ophiachi 

6 

—34 

—90 

28    2.2 

—  4  18  39 

-0i)443 

-5664 

—.0505 

—9.4934 

.9778 

5 

B^C.5663 

9 

+70 

+  9 

10  37.0 

+  6  51  51 

+0.7651 

.5703 

-.0289 

-95380 

.9725 

5 

BjLC.  5700 

+  7 

—48 

12  13.6 

+  8  25  16 

-0.1C68 

.5708 

-.0262 

-9.5197 

.9748 

5 

29  Opbiachi 

aA.c.  fioeo 

6* 

—36 

—90 

14  20.2 

+10  27    7 

—0.9249 

.5713 

—.0223 

-95056 

.9765 

6 

6t 

—28 

—90 

13  38.5 

+  8  55  13 

-^.8041 

.5773 

+.0236 

—9.5076 

.9763 

6 

B.A.a  6081 

^ 

+70 

+15 

15  20.<) 

+10  33  54 

+0.8642 

.5774 

+.0267. 

—95408 

.9721 

6 

leSagittarii 
B.A.a  6267 

6^ 

+70 

+44 

21  49.9 

—  7  11  16 

+1.1787 

.5782 

+.0398 

—9.5427 

.9718 

7 

6 

-60 

—90 

3  18.1 

—  1  55    3 

—1.2238 

.5789 

+.0504 

—9.4872 

.9785 

7 

BJLC.  6287 

6 

+  9 

—48 

4  18.9 

—  1     1  16 

-0.2384 

.5789 

+.0522 

-9.5084 

.9761 

7 

aA.a6292 

6 

+20 

—35 

4  42i) 

—  0  33  21 

+0.0049 

5790 

+.0534 

—95124 

.9757 

7 

B.A.a  6298 

4 

-16 

-87 

4  45.5 

—  0  30  48 

—0.6564 

5790 

+.0635 

-9.4981 

.9773 

7 

B.A.a6294 

F 

—  8 

-71 

4  46i2 

—  0  30  11 

—0.5101 

5790 

+.053^ 

-95012 

.9770 

7 

B.A.a  6299 

7 

+35 

—21 

4  56.6 

—  0  20    7 

+0.2528 

57G2 

+.0638 

-0.5173 

.9751 

7 

B.A.a  6301 

7 

+26 

—30 

5  11.9 

—  0    5  22 

+0.1081 

5792 

+.0541 

—9,5140 

.9755 

8 

^'Sagittaiii 

4   . 

+68 

+  2 

2    2^ 

—  4    022 

+0.6575 

5802 

+.0941 

-0,4922 

.9780 

8 

^VSagittaifi 
V  Sagittorii 

H 

+7« 

+87 

2    6.2 

—  3  57    7 

+1JL324 

5802 

+.0942 

-05027 

.9768 

8 

4 

-67 

—90 

2    6.8 

—  356  34 

-1.2800 

5802 

+.0942 

-9.4457 

.9824 

8 

e^  Sagittarii 

5 

+22 

-89 

10    7.9 

+  3  46  52 

-O.0500 

.5804 

+.1088 

—9.4558 

.9815 

8 

«*Sa0ttarii 
B.A.C.  6746 

5 

+18 

—44 

10  5a7 

+  4  31    3 

—0.1416 

5804 

+.1102 

-9.4517 

.9819 

8 

6 

—17 

—90 

n  20.5 

+  4  66  50 

-0.7626 

5803 

+.1108 

-a4345 

.9633 

8 

grSagittarii 

n 

+28 

-85 

17  26.6 

+10  49  28 

+0.0156 

5802 

+.1218 

--9.4363 

.9832 

9 

BJLC.  6992 

+68 

—  1 

3    7.6 

—  3  50  52 

+0.6186 

5798 

+.1374 

—9.4187 

.9845 

9 

p  Capricor 

3 

+69 

0 

3  13.5 

-  3  45    6 

+0.6301 

5796 

+.1375 

-9.4166 

.9845 

9 

BJLa7221 

^ 

+4fi 

—ID 

15  52.4 

+  8  25  56 

+0.3019 

5790 

+.1564 

-9.3534 

*9886 

9 

BJVX172I2 

? 

+  3 

-60 

16  54.7 

+*9  26    ^ 

-0.5023 

5790 

+.1579 

—9.3207 

.9903 

9 

rAraarii 

^ 

+61 

—JO 

38  56.3 

—  7  47  42 

+0.4730 

5788 

+.1671 

—9.3148 

.9905 

JO 

6 

+  1 

-75 

5  40.2 

—  2  16  22 

-0.5778 

5784 

+.1741 

— 9J2349 

.9935 

JO 

19A^aarii 

6 

+33 

—85 

6  38.0 

—  1  20  42 

+0.0189 

5782 

+.1752 

—9.2532 

.9929 

JO 

lAqoaiii 

^ 

—17 

—90 

12    0.3 

+  3  49  54 

—0.8882 

.5782 

+.1810 

-9.1675 

.9952 

10 

c*A%iiaril     \ 

« 

+81 

+17 

15    5.7 

+  6  48  32 

+0.9185 

05782  +.18411  — 9i2265 

9.9937 
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ELEBIENTS  FOE  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOB  THE  YEAR  1864. 

1 

• 

i 

Lbnltfaig 

PanllelB. 

WMh- 
ington 

Dftte. 

at^r'a  NAmA 

l^toan 

ri 

Dwr  ■  amaaB* 

n 

North- 
ern. 

South- 
ern. 

o 

+42 

Time  of 
15  37.9 

ff 

T 

/ 

^ 

^ 

eJ?5> 

Oet.  10 

c*  Capricor. 

+8:) 

h    m    e 
+  7  19  38 

+1.2131 

0.5781 

+.1848 

-9.2351 

9.9935  i 

10 

30  Aquarii 

+27 

-43 

22  565 

—  9  38    3 

—0.1300 

.6781 

+.1913 

—9.0964 

.9966 

11 

44  Aquarii 

6 

+30 

-41 

4  52.2 

—  3  64  57 

—0.0882 

.6780 

+.1958 

—9.0234 

.9976 

11 

51  Aquarii 

6 

+33 

-38 

7  52.3 

—  1     1  24 

—0.0347 

.6781 

+.1979 

—8.9828 

il980 

11 

X  Aquarii 

5 

+70 

—  6 

13  43.1 

+  4  36  40 

+0.5414 

.6782 

+5013 

—8.9334 

9.9964 

12 

B.A.C.  8152 

St 

+43 

—29 

9  17.1 

—  0  31  52 

+0.1244 

.5793 

+5070 

—7.9010 

0.0000 

12 

*  Piscinm 

+  7 

—70 

10  44.4 

+  0  52  12 

—0.5300 

.67C6 

+5071 

+7.9507 

.0000 

12 

9  Piscium 

6^ 

+16 

—68 

10  52.5 

+  10    0 

—0.3682 

.5796 

+5071 

+7.8170 

.0000 

12 

15  Piscium 

^ 

+46 

-26 

14  23.1 

+  4  23    0 

+0.1760 

.6800 

+5071 

+7.9971 

0.0000 

12 

16  Piscium 

e' 

+  7 

—70 

14  46.8 

+  4  46  46 

-^.5192 

.6800 

+.2070 

+8.3740 

9.9999 

12 

X  Piscium 

5 

+63 

—20 

17  11.1 

+  7    4  51 

+0.2909 

.6800 

+5069 

+8.2588 

5999 

12 

19  Piscium 

6 

—22 

-87 

19    1.8 

+  8  61  28 

—1.0067 

.6802 

+5065 

+86797 

.9995 

12 

B.A.C.  8276 

6^ 

+65 

—11 

20    3.2 

+  960  39 

+0.4599 

.6804 

+5064 

+8.4087 

5999 

12 

22  Piscium 

6 

+37 

—34 

21  23.4 

+11    7  56 

+0.0307 

.6806 

+5060 

+8.6809 

5997 

12 

25  Piscinm 

6J 

+90 

+19 

21  61.6 

+11  35    7 

+0.9563 

.5806 

+5060 

+8J609 

5999 

13 

51  Piscinm 

6^ 

+10 

-65 

14  28.0 

+  334  55 

—0.4787 

.5832 

+.1988 

+9.0343 

.9975 

13 

60  Piscium 

6^ 

+90 

+21 

20  46.0 

+  9  39    0 

+0.9661 

.5841 

+.1945 

+9.0196 

5976 

13 

62  Piscium 

6 

+67 

—  8 

21     8.0 

+10    0  11 

+0.4844 

.5841 

+.1943 

+9.0582 

.9972 

13 

d  Piscium 

^ 

+49 

—21 

21  17.9 

+10    9  42 

+0.2332 

.5844 

+.1942 

+9.0767 

5969 

14 

•  Piscinm 

4r 

+90 

+30 

3  16.4 

—  854 

+1.0700 

J5851 

+.1892 

+9.0959 

5966 

14 

7r  Piscium 

6 

+  2 

-71 

17  26.8 

+  5  33  38 

-0.6030 

.5875 

+.1737 

+95978 

.9913 

-15 

29  Arietifl 

n 

+38 

—26 

16  24.0 

+  3  39    4 

+0.0476 

.6901 

+.1406 

+9.3C67 

.9861 

15 

0  Arietis 

+61 

—  6 

21  10.3 

+  8  14  35 

+0.3980 

.5902 

+.1329 

+9.4056 

5855 

16 

a  Arietis 

6^ 

+90 

+30 

0    1.1 

+10  58  52 

+0.9845 

.5903 

+.1280 

+9.C993 

.9859 

16 

53  Arietis 

6 

-31 

—73 

6  30.0 

—  6  46  52 

—1.0812 

.6907 

+.1162 

+9.4747 

5798. 

16 

B.A.C.  1096 

61 
6 

+38 

—22 

17  25.7 

+  3  44    0 

+0.0428 

.5899 

+.0954 

+9.4754 

5797 

17 

B.A.C.  1240 

+73 

+  8 

4  22.0 

—  9  43  36 

+0.6424 

.6886 

+.0736 

+9.4856 

.9787 

17 

w*  Tauri 

6 

—  4 

-69 

7  47.9 

—  6  26  18 

-0.69C6 

.6878 

+.0670 

+9i>180 

5750 

17 

B.A  C.  1361 

6 

+50 

—  7 

14  20.3 

—  0    8  38 

+05378 

.5865 

+.0540 

+9.5066 

5764 

17 

■  Tauri 

3i 

+46 

—11 

15  61.3 

+  1  18  57 

+0.1639 

.5861 

+.0506 

+9.5099 

5760 

17 

B.A.C.  1468 

6 

+90 

+32 

23  13.3 

+  8  24  30 

+0.8878 

.5839 

+.0357 

+9.5011 

.9770 

13 

I  Tauri 

5J 

+90 

+29 

1  21.1 

+10  27  33 

+0.8358 

.5832 

+.0314 

+9.5038 

.9767 

18 

B  A  C.  1563 

6 

+32 

-20 

7  17.1 

—  7  49  32 

—0.0634 

.5812 

+.0193 

+9.5360 

5740 

13 

m  Tauri 

5 

+90 

+55 

8    5J2 

—  7    3  14 

+1.1561 

.5810 

+.0176 

+9.5005 

5770 

IS 

/Tauri 

5 

—  4 

-66 

8  13.D 

—  6  64  51 

—0.6923 

.5810 

+.0174 

+9.5389 

5ns 

18 

B.A.C.  1651 

n 

+33 

-18 

13  48.6 

—  1  32  28 

—0.0408 

.5786 

+.0059 

+9.5871 

.9739 

18 

119  Tauri 

+90 

+60 

18  39.0 

+  3    727 

+1.1885 

.5765 

—.0037 

+9ii013 

5770 

18 

120  Tauri 

6 

+90 

-h6S 

19  12.8 

+  3  40    6 

+liJ563 

.5764 

—.0046 

+9.5001 

.9771 

18 

B.A.C.  1733 

4 

—  9 

-70 

19  12.8 

+  3  40    7 

-0.7729 

.5764 

—.0046 

+9.5418 

5720 

19 

/'  Orionis 

—  9 

—70 

4  10.9 

—11  41    5 

-0.7656 

.5724 

— .(ftftW 

+9.5392 

5723 

19 

X*  Orionis 

6 

+24 

-30 

4  25.7 

— U  26  48 

-05139 

.6721 

-.0228 

+9.5262 

5738 

19 

jf*  Orionis 

5 

+2J 

—34 

8    8.6 

—  7  51  52 

—0.2783 

.5704 

—.0295 

+9.5275 

5739 

19 

X*  Orionis 

5 

—  8 

—70 

8  23.C 

—  7  40  50 

—0.7596 

.5703 

-.0297 

+9.5369 

5726 

19 

6S  Orionis 

6 

+  5 

—53 

11  54.1 

—  4  14  18 

-0.5393 

.5683 

—.0366 

+953C2 

5735 

19 

71  Orionis 

5i 

+40 

—15 

13  10.2 

—  3    0  61 

+0.0693 

.5678 

—.0387 

+9,5170 

5751 

20 

26  Geroinor. 

^i 

+90 

+36 

1  30.4 

+  8  53  44 

+0.9754 

.5611 

—.0608 

+9.4846 

.9787 

20 

Jl  Geroinor. 

3 

+90 

+23 

17  55.3 

+  0  45  33 

+0.8354 

J>522 

-.0870 

+9.4604 

5811 

20 

B.A.C.  2432 

6 

—54 

—72 

20  12  7 

+  2  58  27 

— 1.256J) 

.5509 

—.0903 

+9.5021 

5769 

21 

68  Geminor. 

5 

+90 

+25 

1  13.8 

+  7  49  40 

+0.8841 

.5484 

—.0976 

+9.4433 

5826 

21 

1  Cancri 

6 

+17 

—46 

12  25.5 

—  6  20  14 

-0.3320 

.5421 

—.1131 

+9.4442 

5825 

22 

27  Cancri 

^i 

+90 

+50 

3    5.3 

+  8  52    6 

+1.2153 

.5348 

—.1304 

+9.3553 

5685 

22 

29  Cancri 

6^ 

+  2 

-63 

3  59.6 

+  9  44  43 

—0.6097 

.6346 

—.1315 

+9.4031 

5656; 

22 

B.A.C.  2872 

6i 

+40 

-25 

6  34.5 

—11  45  11 

+0.0751 

.5332 

—.1343 

+9.3750 

.9874  ' 

22 

A»  Cancri 

6 

+3d 

—23 

11  23.1 

—  7    8  17 

+0.0325 

.5313 

—.1391 

+9.3573 

5884  : 

22 

A*  Cancri 

6 

+60 

—  9 

13  14.1 

—  5  17  44 

+0.3819 

0.5304 

—.1410 

+9.3387 

9.9694  ' 

r 


OCCULTATIONS,    1864. 


431 


ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864. 

Me. 

Star's  Narns. 

1 

PamUala. 

Wash. 

At  Waahiogtoa  Mean  Time  of  C!oq}anctkin. 

6 

North- 
ern. 

Sottih- 
em. 

-1§ 

Time  of 

~h~m 
17  47.9 

ff 

T 

P' 

<t 

»if5) 

coTl) 

Oai.  2S 

60  Cancri 

-H50 

h     m    8 
—  0  52  11 

+0i2379 

0.5286 

—.1455 

+9.3228 

9.9902 

22 

aCancri 

4 

-h24 

-43 

19    6.3 

+  0  23  51 

—0.2155 

.5281 

—.1466 

+9.3312 

.9898 

22 

X  Cancri 

5 

-f.58 

—12 

23  52.7 

+  5    1  40 

+0.3616 

.5261 

—.1509 

+9.2887 

.9916 

23 

B.A.C.  3122 

6i 

—  9 

—78 

0  54.3 

+  6    1  27 

—0.7890 

.5258 

—.1518 

+9.3218 

.9902 

23 

Of  Leonis 

6^ 

+62 

—10 

10  37.6 

—  8  32  22 

+0.4223 

.5224 

—.1596 

+9.2240 

.9938 

23 

h  Leonis 

6 

-4-  2 

-72 

12  26.9 

—  6  46  19 

-0.6065 

.5220 

—.1609 

+9.2528 

.9929 

24 

TT  Leonis 

5 

—52 

—82 

3  21.7 

+  7  42  37 

—1.2900 

.5183 

—.1703 

+9.1793 

.9950 

24 

14  Sextantis 

6 

+90 

+10 

6  53.4 

+11    8  16 

+0.7889 

.5179 

-.1723 

+9.0382 

.9974 

24 

16  Sextantis 

6 

+32 

—38 

8  11.4 

—11  36    3 

—0.0604 

.5174 

-.1729 

+9.0754 

.9969 

25 

34  Sextantis 

6 

+14 

—60 

2    5.1 

+  5  47  10 

—0.4027 

.5155 

—.1801 

+8.8736 

.9988 

25 

36  Sextantis 

6 

+73 

—  5 

3  27.7 

+  7    726 

+0.5581 

.5154 

—.1805 

+8.7465 

.9993 

25 

p*  Leonis 

6 

—23 

—88 

15  10.5 

—  5  29  40 

—1.0086 

.5155 

—.1831 

+89713 

9.9995 

25 

pfi  Leonis 

5 

+73 

—  5 

18  51.0 

—  1  65  27 

+0.5605 

.5156 

—.1836 

+8.C648 

O.OOCO 

26 

V  Leonis 

^ 

—16 

—90 

7  17.1 

+10    9  36 

—0.9055 

.5166 

-.1842 

—7.1289 

0.0000 

27 

/Virginis 

6^ 

—32 

—90 

14  56.9 

—  7    5  16 

—1.1087 

.5242 

-.1774 

—8.9478 

9.9983 

27 

/  Vir^nis 
B.A.C:  4259 

5 

+83 

+24 

16  13.4 

—  5  50  57 

+1.0264 

.5246 

—.1769 

—9.1011 

.9965 

27 

6 

+83 

+26 

16  17.5 

—  5  46  57 

+1.0554 

.5246 

—.1769 

—9.1032 

.9965 

27 

28  Virginis 

6 

+48 

—23 

17  37.7 

—  4  29    8 

+0.2337 

.5252 

—.1762 

—9.0705 

.9970 

28 

B  A.C.  4394 

H 

+  5 

—70 

7  18.1 

+  8  47    1 

—0.4772 

.5300 

—.1690 

—9.1573 

.9955 

31 

/i^Scorpu 

¥ 

+71 

+28 

19  10.8 

—  6    2  39 

+1.0278 

.5677 

—.0677 

—9.5220 

i)745 

31 

/S«ScoFpii 

5J 

+71 

+27 

19  11.0 

—  6    228 

+1.0242 

.5677 

—.0677 

-9,6219 

.9745 

31 

r»  Scorpii 

r 

+51 

—  9 

22    5.2 

-  3  14  14 

+0.4798 

.5687 

—.0626 

—95147 

.9754 

31 

r»  Scorpii 

4 

+52 

—  8 

22    5.7 

—  3  13  49 

+0.4897 

.5687 

—.0626 

-95149 

.9754 

31 

B.A.C.  5408 

^ 

—10 

—76 

23  17.9 

—  248 

—0.5668 

.5692 

-.0605 

—9.4942 

.9778 

Nov.    1 

V  Ophiuchi 

5^ 

+71 

+13 

3  25.1 

+  1  54  27 

+0.8320 

.5708 

-.0527 

—9.5281 

.9738 

1 

Z  Ophiachi 

6 

—32 

—90 

4  44.2 

+  3  10  47 

— 0i)057 

5712 

-.9604 

—9.4934 

.9778 

1 

BA.C.5663 

n 

+70 

+11 

16  11.8 

—  9  45  59 

+0.8024 

.5744 

—.0292 

—9.5380 

.9725 

1 

B.A.C.  5700 

+  9 

—45 

17  47.7 

—  8  13  35 

—0.1570 

.5749 

-.0259 

—95197 

.9748 

1 

29  Ophiachi 
B.A.C.  6060 

6^ 

-33 

—90 

19  53.0 

—  6  12  42 

—0.8829 

.5753 

—.0220 

—9,5056 

.9765 

2 

6J 

—25 

—90 

19    3.1 

—  7  52  51 

-0.7605 

.5790 

+.0236 

—9.5076 

.9763 

2 

B.A.C.  6061 

6^ 

+70 

+19 

20  43.3 

-6  16  21 

+0.9091 

.5793 

+.0272 

-9.5408 

.9721 

3 

16  Sagittarit 

6 

+70 

+51 

3  13.9 

+  005 

+1.2257 

.5794 

+.0397 

—9.5428 

.9718 

3 

B.A.C.  6267 

6 

—55 

-90 

8  42.4 

+  5  16  37 

—1.1820 

.5794 

+.0508 

-9.4872 

.9785 

3 

B.A.C.  6287 

6 

+11 

—46 

9  38.4 

+  6  10  32 

—0.1639 

.5796 

+.0526 

— 9.5C84 

.9761 

3 

B  A.C.  6292 

6 

+23 

-38 

10    7.4 

+  6  38  31 

+0.0502 

.5796 

+.0533 

—95124 

.9757 

3 

B.A.C.  6293 

H 

—13 

—81 

10  10.1 

+  6  41    5 

-0.6132 

.5796 

+.0533 

—9.4981 

.9773 

3 

B.A.r.  6294 

^ 

—  5 

-67 

10  10.7 

+  6  41  41 

—0.4664 

.5796 

+.0534 

—9.5012 

.9770 

3 

R.A  C.  6209 

7 

+38 

—19 

10  15J2 

+  6  45  46 

+0.2988 

.5796 

+.0536 

—95173 

.9751 

3 

B.A.C.  6301 

7 

+29 

—27 

10  36.5 

+  7    635 

+0.1536 

.5796 

+.0545 

—95140 

.9755 

4 

^'Sagittarii 

4 

+72 

+  5 

7  35.7 

+  3  19  53 

+0.7071 

.6781 

+.0939 

-9.4922 

.9780 

e*Sagittarii 

H 

+72 

+43 

7  39.1 

+  3  23  10 

+1.1844 

.6781 

+.0940 

—9.5027 

-9768 

V  Sagittarii 

4 

—59 

-90 

7  39.7 

+  3  23  44 

—1.2434 

.5781 

+.0940 

—9.4457 

.9824 

e*  Sagittarit 

5 

+25 

—37 

15  46.7 

+11  13    7 

-O.0147 

.5769 

+.1082 

—9.4558 

.9815 

0*  Sagittarii 
^Sagittarii 

5 

+20 

-42 

16  33JJ 

+11  57  56 

—0.0979 

.6766 

+.1096 

—9.4516 

.9819 

5* 

+30 

—32 

23  12.2 

—  537  31 

+0.0597 

.5758 

+.1204 

—9.4362 

i»32 

5 

B.A.C.  6992 

6i 

+72 

+  2 

9    4.1 

+  3  53    6 

+0.6679 

.5741 

+.1359 

—9,4188 

.9845 

5 

^  Capricor. 

3^ 

+73 

+  3 

9  10.2 

+  3  58  59 

+0.6794 

.5741 

+.1360 

—9.4186 

.9845 

5 

B.A.C.  7221 

6i 

+51 

—17 

22    64 

—  732  27 

+0.3463 

.5719 

+.1542 

—9.3534 

.9886 

6 

B.A  C.  7242 

6^ 

+  5 

-66 

23  10.4 

—  630  46 

-0.4681 

.5717 

+.1556 

—9.3207 

.9903 

6 

I' A<piarii 

4J 

+64 

—  7 

6  23i2 

+  0  26  44 

+0.5182 

5704 

+.1647 

—9.3148 

.9905 

6 

17  Aqnaril 

6 

+  2 

—73 

12  17.0 

+  6    757 

—0.5484 

5698 

+.1711 

—9.2850 

.9935 

6 

19  Aquarii 

6 

+35 

—33 

13  16.4 

+  7    5  19 

+0.0564 

5698 

+.172^ 

— 9i2533 

.9929 

6 

1  Aquarii 

H 

—16 

—90 

18  48.6 

—11  34  13 

-0.8654 

5690 

+.1779 

—9.1675 

.9952 

6 

c»  Capricor. 

6^ 

+81 

+20 

21  59.8 

—  8  29  54 

+0.9672 

5686 

+.1808 

—9.2265 

.9937 

6 

c*  Capricor. 

^ 

-50 

—90 

22  33.1 

—  7  57  34 

-1.2662 

05685 

+.1815 

— 9iJ351 

9.9C35 

L 


1 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF      j| 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1864, 

Dftte. 

BlMf  •  NflDW* 

6^ 
6 
5 
6* 

limiting 

PamlMk 

Wash- 
fagcm 

6^ 

North- 
on. 

Soath- 

H 

r 

y 

<t 

J^ 

cobD 

'  Nor.    7 

7 
8 

30  Aqnarii 
44  Aqnarii 
51  Aqnarii 
ir  Aqnarii 
BA.C.  8152 

c 
•+-29 
H-31 
-f-34 
-1-74 
-h44 

-4f 

—39 
-36 
—  4 

—28 

h    m 
6    5.7 
12  13.8 
15  20.0 
21  23i» 
17  38.7 

h    m    • 

—  0  40  53 

+  5  14  18 
+  8  14    3 

—  955  28 
+  937  30 

—0.6991 
—0.0585 
—0.0050 
+0.5786 
+0.1483 

0.6679 
.5678 
.5678 
.5675 
.6683 

+.1876 

+.1920 
+.1939 
+.1973 

+J2029 

—9.0964 

—9.0234 
—8.9829 
—8.9335 
—7-8987 

9.9066  1 

.9976 

.9960 

9.9984 

OiXNK) 

8 
8 
8 
8 
9 

X  Pisciam 
9  Piscinm 

15  Piscinm 

16  Piscinm 
X  Pbcinm 

5 

+  7 
-hl6 

-h47 
-h  8 
4-55 

-69 
-57 
—25 
—68 

-18 

19    9.0 
19  17.4 

22  55.4 

23  19.8 
1  49.1 

+11    4  42 

+11  12  47 

—  9  16  52 

—  8  53  19 

—  629  16 

—0.5166 
—0.3524 
+0.1993 
—0.5069 
+0.3151 

.6688 
.6689 
.5696 
.5696 

.  .5698 

+.2030 
+.2030 
+.2030 

+  turn 

+iM28 

+7.9672 
+7.8258 
+7.9969 
+8.3740 
+8.2587 

jOOOO 

.0000 
0.0000 
a9999 

J)999 

9 
9 
9 
9 
9 

19  PiBdom 
B.A.C.  8276 
22  Pisciun 
25  Piscinm 
51  Pifldnm 

6 

1 

-22 

+67 
-h38 
-h90 
+10 

—87 
—  9 
—33 
+22 
-64 

3  43.5 

4  47.0 
6    9.9 
6  39.1 

23  46.8 

—  4  38  54 

—  337  36 

—  2  17  40 

—  1  49  32 

—  9  18  15 

—1.0035 
+0.4858 
+0.0495 
+0.9892 
-0.4721 

.6702 
5703 
.6707 
.6706 
.6744 

+JW26 
+.2024 
+.2022 
+.2020 
+.1957 

+8.6796 
+84086 
+8.5808 
+8.3698 
+9i)344 

.9(95 

QQCKk 

.9997 
.9999 
.9975 

10 
10 
10 
10 
11 

60  Piscimn 
62  Piscinm 
S  Piscinm 
8  Piscinm 
n  Piscina 

6 
6 

^* 

6 

+90 
+68 
+50 
+90 
+  2 

+23 
—  7 
—21 
+32 
—71 

6  15.5 
6  38ja 
6  48.3 
12  56.2 
3  25.8 

-3    326 

—  2  41  36 

—  2  31  49 
+  322  60 

—  639  15 

+0.9901 
+0.5021 
+0.2477 
+1.0927 
-0.6020 

.6760 
.6761 
.6761 
-5777 

.6818 

+.1917 
+.1912 

+.1912 
+.1864 
+.1718 

+9.0196 
+9^)582 
+9.0766 
+9.0059 
+9i578 

in76 
.9972 
.9PG9 
.9966 
.9913 

12 
12 
12 
12 
13 

29Arietia 
0  Arietis 
0  Arietis 
53Arietis 
B.A.C.  1096 

6 
6* 

+39 
+61 
+90 
—31 

+38 

-26 
—  6 
+31 

— rj 

-«2 

2  43.4 
7  32.1 

10  24.1 
16  54.9 

3  51.3 

—  8  13  24 

—  335  27 

—  0  49  57 
+  5  26  11 

—  8    2  13 

+0.0500 
+0.4026 
+0.9906 
—1.0819 

5878 
5887 
.6891 
5898 
5910 

+.1400 
+.1321 
+.1273 
+.1180 
+.0057 

+9.3967 
+9.4056 
+9.3994 
+9.4747 
+9.4754 

.9861 
.9865 
.9859 
.9798 
.9797 

13 
13 
14 
14 
.   14 

B.A.C.  1240 
«>  Tauri 
B.AC.  1361 
•  Tanri 
B.A.C.  1468 

6 

+74 
—  4 
+50 
+46 
+90 

+  8 
-68 
-  7 
—11 
+38 

14  46.2 

18    9.9 
0  39.2 
2    9.3 
9  26.4 

+  227  52 
+  5  43  51 
+11  58  22 
—10  34  65 
—  3  34  13 

+0.5433 
—0.6880 
+0.2393 
+0.1654 
+0.8863 

5910 
5907 
5903 
5902 

5887 

+.0742 
+.0675 
+.0540 
+.0512 
+.0367 

+9.4856 
+95161 
+95066 
+95099 
+95011 

.9750 
iy764 
.9760 
.9770 

14 
14 
14 
14 
14 

1  Tanri 
B  AC.  1563 
m  Tanri 
/Tanri 
B.A.C.  1651 

6 
5 
5 

+90 
+32 
+90 
—  4 
+34 

+» 
—20 
+65 
-65 
—18 

11  32.6 

17  23.8 

18  11.2 
18  19.8 
83  49.3 

—  1  32  47 
+  4    5  16 

+  450  52 
+  4  59    7 
+10  16  96 

+0.8350 
—0.0599 
+1.1535 
-4).6855 
-6.0366 

.5883 
5868 
5865 
5865 

5848 

+.0313 
+.0191 
+.0179 
+.0177 
+.0061 
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+95860 
+95005 
+95389 
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.9767 
.9740 
.9770 
.9723 
S739 
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15 
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15 
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14  11.0 

—  9    835 

—  836  32 

—  8  36  31 

—  0    7  28 
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+1JB034 
+1.2537 
—0.7635 
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—0.2062 
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26  Q«miMr. 

5 
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6 
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+20 

-8 
+  6 

+40 
+90 

—34 

—70 
—52 
-15 
+36 

17  49.6 

18  0.8 

21  30.7 

22  45.3 
H)  60.4 

+  3  37  12 

+  3  48    1 
+  7  10  20 
+  8  22  17 
—  3  68  17 

— 0JW94 
-0.7471 
—0.5280 
+0.0765 
+0.9777 

5773 
5772 
5754 
5749 
5683 

-.0298 
—.0301 
—.0370 
—.0993 
-.0613 

+95276 
+95869 
+9.5302 
+95170 
+94846 

.9739 
.9726 

.9751 
.9787 

17 
17 
17 
17 
18 

X  G«nrinor. 
68  Qeminor. 
ICancri 
5Cancri 
27CaBai 

6 

+90 
+90 
+18 
-61 
+90 

+24 

+26 
—45 
—73 
+51 

2  54.9 

10  4.5 
21    3.1 
23  10.9 

11  27.4 

+11  38    4 

—  5  31  45 
+  5    5  16 
+  7    855 

—  468    0 

-f4).8418 
+0.8919 
—0.3117 
— 1J8897 
+1.2280 

5590 
5648 
5485 
5470 
5396 

—.0679 
-.0986 
-.1139 
—.1166 
—.1316 

+9.4604 
+9>4433 
+9.4442 
+94616 
+9.3S6S 

.9811 
.9626 
.9825 
.9810 
i^885 

18 
18 
18 
18 
19 

39Cancri 
B.A.C.  2872 

A»  Cancri 
A'Csncri 
eOCsncri 

6 

6 
6 

+  3 
+41 
+39 
+61 
+51 

—66 
—24 
—27 
—  8 
—16 

12  20.9 
14  S3.3 
19  34.5 
21  26.J^ 
1  57.4 

—  4    6  14 

—  1  38  37 
+  2  53  57 

+  4  42  49 
+  952 

-0J838 
+0.0966 
+0.0656 
+0.4030 
+0.2698 

5394 
5380 
5353 
6344 
0.5322 

-.1333 
-.1352 

—.1402 
—.1421 
—.1463 

+9.4030 
+9.3749 
+9.3573 
+9.3387 
+9.3KW 

.9856 

J674 

i)684 

.9894 

9.99C2  ! 
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ELE1CEKT8  FOB  FACILITATCNG  THB  CALeULATION  OF  OCCULTATIONS  OF 

PLAKSTS  AND  6TAR6  BT  TU£  MOON,  FOR  THB  YBAB  1864. 
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ELEMENTS  FOB  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND   STABS  Bt  THE  MOON,  FOB  THE  YEAH  1864. 


Deo. 
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14 
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15 
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16 
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16 
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Star's  Nmm. 


BA.C.  8152 

X  Pisciam 
9  Pisciam 

15  Pisciam 

16  Pisciam 

I  Pisciam 
19  Pisciam 
B.A.C.  8276 
22  Pisciam 

25  Pisciam 

51  Pisciam 
60  Pisciam 
62  Pisciom 
S  Pisciam 

•  Pisciam 

n  Pisciam 
29Arietis 

0  Arietis 
a  Arietis 
53  Arietis 

BJLC.  1096 
B.A.C.  1240 
oi»  Tauri 
B.A.C.  1361 

•  Taari 

B.A.C.  1468 

1  Taari 

B  AC.  1563 
m  Taari 
/Taari 

B.A.C.  1651 
119  Taari 
B.A.C.  1733 
B.A.C.  1835 
/'  Orionis 

J*  Orionis 
J*  Orioois 
/*Orioni» 
68  Orionis 
71  Orionis 

26  Geroinor. 
A  Geminor. 
B.A.C.  24^ 
68  Geminor. 
/Greminor. 

1  Cancri 
5  Cancri 
29  Cancri 
B.A.C.  2872 
A*  Cancri 

A*  Cancri 
60  Cancri 
a  Cancri 
X  Cancri 
B.A.C.  3122 
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At  Wuhington  Mean  Time  of  Co^timetioD. 


If 


h    m 

—  6  42  20 

—  5  13  14 

—  5    4  58 

—  1  29  38 

—  1    5  30 

+  1  22  10 
+  3  15  24 
+  4  18  15 
+  5  40  19 
+  6    9  12 

—  0  50  45 
+  5  35  47 
+  5  58  18 
+  6  8  23 
—11  45  31 

+  2  39  41 

+  1  47  39 
+  6  33  39 
+  9  23  51 

—  8  10    1 

+  236  45 
—10  40  21 

—  7  20  55 

—  10 
+  027  28 

+  7  33  21 
+  9  36    8 

—  8  42  46 

—  7  56  49 

—  7  48  30 

—  2  29  10 
+  270 
+  2  39  14 
+  8  39  30 
+11    9    6 

+11  23    5 

—  9    623 

—  855  35 

—  5  33  42 

—  4  21  55 

+  7  14    7 

—  1  22  30 
+  0  45  59 
+  1  27  55 
+  8    1  44 


-834 
-6  1  3 
h  6  33  11 

h  8  58  42 
-10  32  36 

-  8  45  15 

-  4  26  43 

-  3  13  16 
h  1  17  15 
h  2  15  26 


+0.0439 
—0.6278 
—0.4617 
+0.0965 
—0.6173 

+05145 
—1.1179 
+0,3884 
—0.0524 
+0.8985 

—0.5716 
+0.9137 
+0.4197 
+0.1618 
+1.0231 

-^.6826 
+0.0025 
+0.3637 
+0.9621 
—1.1275 

+0.0252 
+0.5417 
—0.6955 
+05472 
+0.1746 

+0.9091 
+0.8600 
—0.0323 
+1.1877 
—0.6596 

—0.0006 
+15497 
—0.7226 
—15523 
—0.7011 

—0.1518 
—05103 
—0.6887 
—0.4640 
+0.1425 

+1.0590 
+0i>421 
—1.1249 
+1.0002 
—15656 

—0.1872 
—1.1588 
—0.4404 
+05401 
+05039 

+0.6519 
+0.4138 
—0.0322 
+0.5447 
—0.5939 
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0.5622 
.5622 
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.5623 
.5623 

.5623 
.5625 
.5626 
.5626 
.5626 

.5651 
.5662 
.5665 
.5665 
-5675 

5720 
5789 
5800 
5809 
5825 

.5847 
5860 
5861 
.5864 
.5864 

.5860 
.5857 
5851 
5851 
5851 

5840 
5829 
5826 
.5809 
5800 

.5800 
5788 
.5786 
.5773 
5769 

5716 
5633 


5620 
5590 
5577 

5531 
5520 
5444 
.5429 
5405 

.5395 
5370 
.5364 
.5340 
05335 


+5007 
+5008 
+5008 
+5007 
+5007 


+85565 

+85795 
+5000(  +8.4085 

+85806 
+J996I +8.3697 


+5004 
+5002 


+.1929 
+.1891 
+.1887 
+.1886 
+.1848 

+.1699 
+.1391 
+.1315 
+.1267 
+.1156 

+.0958 
+.0748 
+.0683 
+.0550 
+.0517 

+.0369 
+.0327 
+.0206 
+.0188 
+.0186 

+.0076 
—.0022 
—.0035 
—.0159 
—.0212 

—.0216 
—.0284 
—.0291 
—.0357 
—.0379 

—.0602 
— i)873 
— ,0911 
—.0983 
—.1023 

—.1138 
—.1166 
—.1326 
—.1356 
—.1404 

—.1423 
—.1469 
—.1480 
—.1523 
—.1531 


•faD^ 


—7.8941 
+7i)568 
+7iffl53 
+7i)Ce6 
+8.3739 


+9J)343 
+9.0196 
+9J0581 
+9JD766 
+9i)959 

+95978 
+9.3967 
+9.4056 
+9.3904 
+9.4747 

+9.4754 
+9.4856 
+95181 
+95C66 
+95099 

+95011 
+95038 
+95260 
+95005 
+9.5389 

+95271 
+95013 
+95418 
+95507 
+95392 

+952efi2 
+95275 
+95369 
+95302 
+95170 

+9.4846 
+9.4604 
+95021 
+9.4433 
+9.4894 

+9.4442 
+9.4616 
+9.4030 
+9.3749 
+9.3573 

+9.3387 
+9.3228 
+9.3311 
+95887    SfOlS 
+9.321819^908 


0i)000 

JOOOO 

JOOOO 

0.0000 

9.9999 


i)995 
.9999 


.9975 
.9976 
JS972  I 

.9966 

.9913 
.9861 
i»55 
5659 
.9796 

5797 
.9787 
5750 
.9764 
.9760 

J9770 
5767 
5740 
5770 
57S3 

.9739 
5770 
5720 
5707 
5723 

5738 
5739 
5796 
5735 
5751 

5787 
5811 
57G9  ! 
5826 
578S 


5610 

5656 
5674 

5694 
5002 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  TEAR  1864. 

i 

Limitliig 
PanaialB. 

Wadi- 
Ington 

iw*^ 

Bter**  Name. 

2 

Mean 

JM^9« 

6 

North* 
em. 

South- 
ern. 

+  f 

Time  of 
3    2.7 

H 

T 

!>' 

^ 

^ 

OOSi) 

1  D«o.  17 

wLeonis 

n 

-4-79 

h     m    B 
+11  28  15 

+0.6167 

0.5291 

—.1606 

+05239 

9.9938 

17 

ALeoniB 

6 

+14 

—57 

4  49.6 

—10  47  59 

-0.4012 

.5282 

-.1620 

+95527 

.9929 

17 

B.A.C.  3407 

6 

—37 

—81 

18  22.7 

+  2  21    4 

—1.1733 

.5228 

—.1705 

+9.1921 

.9947 

17 

n  Leonis 

5 

—28 

—82 

19  28.6 

+  3  25    1 

—1.0683 

.5223 

—.1710 

+9.1792 

.9950 

17 

14Sextantia 

6 

4-90 

+24 

22  57.4 

+  6  47  41 

+0.9998 

.5211 

—.1727 

+9.0380 

.9974 

18 

16  SextantU 

6 

-4-45 

-26 

0  14.3 

+  8    224 

+0.1569 

.5207 

—.1733 

+9.0752 

.9969 

18 

B.A.C.  3529 

6 

—38 

—83 

6  11.4 

—10  10  50 

—1.1888 

.5190 

-.1760 

+9.0924 

.9966 

18 

34  Sextontis 

6 

+26 

—45 

17  58.5 

+  1  16    0 

—0.1739 

.5162 

-.1799 

+8.8734 

.9988 

18 

aeSextantia 

6 

-f.90 

+  8 

19  20.1 

+  235  22 

+0.7858 

.5159 

—.1803 

+8.7461 

.9993 

19 

;7*Leoni« 

6 

—  7 

-88 

6    2.1 

—11    2  46 

-0.7748 

.5143 

—.1824 

+8.6708 

9.9995 

19 

p»Leoiii8 

5 

-1-90 

+  8 

10  42.8 

—  628    8 

+0.7914 

.5138 

—.1829 

+8.0634 

0.0000 

19 

t/Leonis 

t 

—  1 

—85 

23  12.0 

+  5  39  57 

-0.6734 

.5136 

—.1831 

—7.1441 

0.0000 

21 

B.AC.  4225 

-63 

—90 

4  28.1 

+10    6  11 

—1.2930 

.5176 

—.1771 

—8.8757 

9.9988 

21 

rVirginis 

^ 

—17 

—90 

7  11.3 

—11  15  17 

—0.9118 

.5178 

-.1762 

—8.9480 

.9983 

21 

jrVirginis 

5 

+83 

-4-45 

8  28.9 

—  9  59  58 

+liM42 

.5189 

-.1756 

—9.1012 

.9965 

21 

B.A.C.  4259 

6 

+83 

-4-49 

8  33.0 

—  955  55 

+15732 

.5189 

—.1755 

—9.1033 

.9965 

21 

28  Vimnis 

6 

+63 

-11 

9  54.3 

—  837    2 

+0.4488 

.5190 

—.1749 

—9.0706 

sms 

21 

B.A.C.  4394 

^ 

+18 

—52 

23  45.8 

+  4  50  18 

—0.2767 

.5240 

-.1679 

-9.1574 

.9955 

22 

60  Viiigrinis 

6^ 

+81 

+30 

0  22.8 

+  526    8 

+1.0990 

.5241 

-.1676 

-95225 

.9939 

22 

58  Viiginifl 

6 

+79 

+  2 

4  20.7 

+  9  17    4 

+0.6863 

.5258 

—.1652 

—95325 

.9936 

22 

a  Vii^pniB 

1 

+80 

+  4 

8  17.5 

—10  53  10 

+0.7185 

.5275 

—.1625 

-9.2588 

.9927 

22 

h  Yirginis 

5 

+26 

—90 

12  15.2 

—  7    2  38 

—0.9986 

J3292 

—.1596 

—95161 

.9940 

22 

86  Viipnia 

6 

+61 

—10 

18  45.5 

—  0  44  11 

+0.4690 

5325 

-.1544 

—9.3089 

.9908 

23 

X  Virginia 

^ 

-18 

—90 

11    5.1 

—  8  54  55 

—0.8439 

5415 

—.1390 

-9.3437 

.9892 

23 

5  Libra 

6^ 

+16 

-49 

23  53.4 

+  3  28  49 

— 0J2182 

.5494 

—.1243 

—9.4098 

.9852 

24 

8  libra 

6 

+33 

-30 

2    6.5 

+  5  37  34 

+0.0953 

5504 

-.1215 

—9.4251 

.9841 

24 

a*  Libra 

^ 

+35 

—28 

2  11.8 

+  5  42  41 

+0.1327 

5505 

—.1214 

—9.4263 

.9840 

24 

r>  Libra 

V 

+  2 

—65 

9  31.1 

—11  12  30 

-0.4494 

.5554 

—.1115 

-9.4331 

.9834 

24 

r«  Libra 

6} 

+15 

—49 

9  36.3 

—11     7  36 

—0.2143 

5553 

—.1114 

—9.4393 

.9830 

24 

28  Libra 

6^ 

+73 

+19 

16    1.3 

—  4  55  23 

+0.9217 

.5594 

—.1024 

—9.4820 

srm 

24 

t*  Libra 

4 

—29 

—90 

19  23.4 

—  1  40  10 

—0.9305 

5616 

—.0971 

—9.4467 

.9893 

24 

t«  Libra 

7 

+13 

-48 

19  58.8 

—  1    559 

—05112 

5618 

—.0964 

—9.4651 

.9807 

24 

J5>A.vy>  uUSt&I 

7 

+  1 

-64 

20  15.2 

—  0  50    5 

-0.4326 

.5618 

—.0961 

-9.4605 

.9811 

24 

C»  Libra 

6 

-46 

—90 

20  29.0 

—  0  36  49 

—1.1408 

.5622 

—.0954 

—9.4440 

.9626 

24 

C«  Libra 

6 

—32 

—90 

2129.6 

+  0  21  44 

—0.9723 

5629 

— X)939 

—9.4505 

.9820 

25 

i9>Scorpu 

2 

+71 

+31 

11  50.8 

—  9  46  59 

+1.0668 

.5713 

—.0703 

-95220 

.9745 

25 

/J*Scorpii 

^} 

+71 

+31 

11  51.0 

—  9  46  47 

+1.0637 

.5n3 

—.0703 

-9:5219 

.9745 

25 

r"  Scorpii 

7^ 

+54 

-6 

14  42.4 

—  7    1  27 

+0.5176 

.5731 

—.0651 

-9.5147 

.9754 

25 

v*  Scorpii 

4 

+54 

—  6 

14  43.9 

—  702 

+0.5273 

5731 

—.0651 

—95149 

.9754 

25 

B^C.5408 

6J 

—  7 

—72 

15  53.8 

—  5  52  36 

—0.5213 

5737 

—.0631 

—9.4942 

.9778 

25 

r}i  Ophiachi 

5 

+71 

+15 

19  56.4 

—  1  58  39 

+0.8525 

5758 

—.0558 

—9.5281 

.9738 

25 

X  Ophiachi 

6 

-29 

—90 

21  13.9 

—  0  43  47 

—0.8688 

.5768 

—.0535 

*^9.4934 

.9778 

26 

BA.C.5663 

8 

+70 

+11 

8  25.4 

+10    3  10 

+0.7916 

.5824 

—.0317 

^9.5380 

.9725 

21) 

B.A.C.  6992 

+55 

—11 

21  49.1 

-3  46  51 

+0.4401 

5879 

+.1370 

-94188 

.9645 

29 

^  Capricor. 

3^ 

+56 

—11 

21  55.0 

—  3  41  13 

+0.4511 

.5879 

+.1371 

—9.4187 

.9645 

30 

B.A.C.  7221 

6} 

+35 

-30 

10  21.6 

+  8  17  40 

+0.0964 

.5841 

+.1554 

—9.3535 

.9686 

30 

B.A.C.  7242 

6^ 

-  9 

-90 

11  23.3 

+  9  17    2 

—0.7089 

.5835 

+.1571 

-9.3208 

.9903 

30 

8  Aqoarit 

6 

+77 

+47 

14  14.7 

-11  57  52 

+15445 

.6830 

+.1606 

—9.3705 

.9877 

30 

r  Aqnarii 
17  Aqnarii 

4i^ 

+46 

—22 

18  21.6 

—  803 

+05503 

5817 

+.1657 

—9.3148 

.9905 

31 

6^^ 

—14 

—90 

0    4.6 

—  229  37 

-0.8151 

.5804 

+.1713 

—9.2350 

.9935 

31 

19  Aqnarii 

6 

+20 

—49 

1    2.3 

—  1  33  56 

-05186 

.5794 

+.1735 

—9.2533 

9929 

31 

1  Aqnarii 

4^ 

—37 

-90 

6  25.7 

+  3  37  40 

—1.1405 

5774 

+.1791 

—9.1676 

.9952 

31 

c*  Capricor. 

6 

+78 

+  1 

9  32.3 

+  6  37  33 

+0.6697 

5765 

+.1820 

—95266 

.9937 

31 

c»  Capricor. 

3 

+80 

+20 

10    4.8 

+  7    8  55 

+0.9654 

5765 

+.1823 

—9.2351 

.9935 

31 

30  Aqnarii 

+12 

—60 

17  26.2 

—  9  43  34 

-0.3996 

5740 

+.1885 

—9.0965 

.9966 

31 

44Aqnaru 

^ 

+14l  —58 

23  30.6 

—  354    2 

—0.3676 

0.5723  +.19311—9.0235 

9.9976 

Non. — B.  A.  C,  British  Aasodatioii  Oatalogoe. 
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OCCULTATIONS  OF  PLANETS  AND  STABS  BT  THE  MOON,  VlfilBLB  AT          || 

WASHINGTON,  D.  C. 

,  DURING  tHE  YEAR  1864, 

IMMXRSION. 

BMBR8I0N. 

D»to. 

Star's  Num. 

1 

do 

Wuhlngton. 

Angltflrom 

WMhiagton 

Angle  from 

Bidenal 

Mean 

North 

Vei^ 

SidAIMl 

Mwn 

North 

Ter. 

Time. 

Time, 
h    m 

Point. 

tex. 

Time. 
h~m 

Time. 

Point. 

tex. 

"YTwl 

o 

0 

h    a 

c 

^ 

Jan.       2 

B.A.C.  4531 

6 

9  11 

14  22 

263 

218 

10  17 

15  28 

45 

1    6 

20 

/*  Ononis 

5 

3    0 

7    2 

205 

152 

334 

736 

157 

107 

0  34 

22 

1  Cancri 

6 

11  31 

15  23 

319 

12 

12  29 

16  22 

358 

5S 

059 

23 

29  Cancri 

6 

0  54 

4  44 

265 

218 

1  49 

5  39 

67 

26 

055  1 

23 

A*  Cancri 

6 

10  34 

14  22 

247 

287 

11  53 

15  41 

61 

m 

1  19 

23 

A«  Cancri 

6 

13  18 

17    6 

219 

272 

14  14 

18    2 

96 

148 

056 

30 

B.A.C.  4679 

6i 

823 

11  44 

271 

220 

920 

12  40 

44 

357 

0  57 

Feb.      9 

9  Pisdam 

6 

4    8 

6  51 

329 

18 

4  55 

7  38 

76 

127 

0  47 

13 

53  Arieds 

6 

3  24 

5  51 

314 

326 

4  41 

r  8 

76 

117 

1  17  : 

14 

(uiTaori 

6 

6  14 

10  36 

220 

276 

858 

11  20 

139 

195 

0  44  1 

j 

15 

/Tanri 

3 

10  50 

13    8 

269 

3S» 

11  47 

14    5 

79 

129 

0  57 

16 

/»  OrionU 

7  37 

9  51 

259 

305 

8  59 

11  14 

80 

135 

1  23  ! 

16 

)?  Ononis 

? 

12  44 

14  58 

222 

272 

13  25 

15  39 

119 

165 

0  41 

19 

BwA.C.  2872 

^ 

14  23 

16  25 

294 

346 

15    4 

17    6 

28 

78 

0  41 

21 

14Sextanti8 

6 

15  16 

17  10 

266 

318 

16  13 

18    7 

49 

100 

0  57 

22 

36  Sextantis 

6 

10  19 

12    9 

300 

296 

11    0 

12  51 

366 

4 

0  41 

22 

B.A.C.  3726 

6 

16  24 

18  14 

158 

208 

StarO'.O    tonth  of    (C'b    llmh. 

1 

25 

q  Virifiniii 

6 

14    9 

15  47 

•  325 

342 

14  24 

16    2 

1    344 

4 

0  15 

27 

'28  Libra 

6 

16    1 

17  31 

300 

318 

17    1 

18  31 

32 

61 

1    0  1 

Mar.    14 

BA.C.  1733 

6i 

645 

7  13 

310 

348 

745 

8  13 

38 

88 

1    0  ! 

18 

60  Cancri 

6 

8  48 

9    0 

W 

239 

10  18. 

10  aoi 

C7 

100 

1  30 

26 

BA.C.  6109 

6J 

18    7 

17  47 

265 

268 

19  13 

18  53 

113 

156 

1    6  i 

28 

1  Ophinchi 

5 

14  28 

14    0 

339 

312 

14  50 

14  22 

11 

349 

023 

28 

B^.C.  5666 

6 

16  56 

16  28 

258 

254 

18  20 

17  51 

104 

118 

1  24 

29 

15Sagittariit 

5 

12  43 

12  12 

237 

187 

13  40 

13    8 

117 

72 

0  57 

1 

29 

16Saffittariit 
(fSagittarii 

6 

12  51 

12  20 

319 

269 

13  30 

12  68 

36 

349 

0361 

30 

5 

15    5 

14  29 

185 

141 

Starr. 3    south  of    C*b    limb. 

30 

^*  Sagittarii 
B.A^.165U 

51 

17    7 

16  31 

332 

305 

17  57 

17  20 

49 

31 

050 

April  10 

6 

12  15 

10  57 

253 

302 

13    5 

11  47 

96 

139 

050 

11 

71  Orionial 

5} 

12  35 

11  13 

255 

306 

13  28 

12    6 

85 

132 

053 

17 

p'Leonis 

6 

15  27 

13  41 

221 

270 

16  26 

14  40 

92 

143 

059 

20 

1  Virginis 

5 

17  18 

15  20 

163 

207 

StarO'.5    Bonthof     C'b    timb. 

1 

23 

01^  Scorpii 
B.A.C.  5758 

4^ 

15  58 

13  48 

226 

225 

17    8 

14  57 

117 

131 

1  10  ' 

24 

6 

17  12 

15  56 

190 

193 

17  28 

15  14 

X68 

175 

0  16 

May      1 

ilPicdoat 

5 

17  24 

14  41 

270 

219 

18  16 

15  34 

132 

81 

052 

12 

K  Cancri 

5 

10  38 

7  14 

301 

335 

11  22 

758 

5 

47 

0  44 

17 

g  Virginia 

6 

17  57 

14  13 

319 

8 

18  24 

14  39 

9 

59 

026  , 

20 

41  Libra 

6 

13    7 

9  11 

343 

313 

Starl'.6    north  of    O    Hmb.  | 

1 

20 

«  Libra 

5 

14  33 

10  37 

283 

267 

15  49 

11  53 

50 

51 

1  15 

28 

B.A.C.  8152t 

6* 

17    2 

12  33 

354 

303 

17  25 

12  67 

46 

355 

024 

Jane     6 

A*  Cancri 

6 

13  27 

8  17 

304 

357 

14    3 

853 

14 

66 

036  ' 

14 

B.A.C.  4531 

6 

18    9 

12  34 

165 

189 

Star0'.3    Bonthof    C's    limb. 

18 

\  Ophinchi 

5 

19  24 

13  33 

313 

340 

20  22  1      14  31  1  ^58  1      94 

Star0'.9   south  of    C«    limb. 

16  19       K)  25      109        79 

Star0'.7   Qorth  of    C's    limb. 

058 

18 

RA.C.5866 

6 

21  28 

15  46 

188 

233 

19 

15  Sagittarii 

5 

15    6 

9  12 

259 

224 

1  13 

1 

19 

16  Sagittarii 

6 

15  44 

950 

1 

331 

1 

19 

21  Sagittarii 
d  Sagittarii 

5 

20  59 

15    4 

229 

261 

21  39 

15  44 

157 

195 

040 

20 

5 

16  11 

10  12 

190 

155 

16  15 

10  17 

183 

149 

0    4 

20 

^Sagittarii 
B.A.C.  4679 

% 

18  17 

12  17 

324 

3U 

19  18 

13  1$ 

63 

63 

1    1 

July    12 

18  20 

10  55 

213. 

259 

19    7 

1142 

123 

172 

048 

13 

B.A.C.  4896 

6 

15  59 

8  30 

163 

180 

8tar0'.2   sooth  of 'C*«   W- 
20  12  j     12  38      145      191 

14 

;i  Libra 

5 

19  35 

12    2 

211 

2Q2 

037 

22 

B.A.C.  8276 

_6J 

20  15 

12  10 

321 

276 

21  18  1     13  13        92        55 

1    2 
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OCCULTATIONS   OF  PLANETS  AND  STARS  BY  THB  MOON,  VISIBLB  AT 
WASHINGTON,  D.  C,  DURING  THE  YEAR  1864. 


D«te. 


jQly  23 
23 
25 
26 
27 

27 
28 
29 
Aug.  12 
13 

14 
17 
24 

%> 

26 


Sept. 


7 

7 

9 

15 

16 

16 


Oct  11 
12 
17 

17 
22 
22 


Not. 


Dec. 


27 

4 

5 
5 
6 
9 

10 
10 
12 
IS 
14 

18 

6 

6 

11 

11 

16 
J6 


Btv*!  Namtt. 


62Pi8cium 
^  Piscinm 
29  Arietis 
B.A.C.  1096 
BA..C.  1361 

•  Tanri 
B.A  0.1651 
71  OrionU 

\  Ophiaeht 
21  S«gittwi«i 

e*  Sagittarii 
»  A()aarii 
B.AC.  1563 
y*  OrionU 
BA..C.  2872 

^>  SoorpU 
f^  ScorpU 
B.A.C.  6081 
25  PiBciain 
6DPi8ciii]a 

62  Pkdam 
«  Caficri 
X  ^nariil 
15  nscioiii  X 
B.A.C.  1361 

•  Tauri 

A*  Cancrit 
QOOaneri 
p^Iieonis 
28  Virginis* 

D^  Sugittarii 
B.4-P.6992t 
|9  Oaprioor.l 

25  J^cium 

60Plsciiiiii 
Pisctam 
0  Axietifl 
B.A.C.  1240 
BA-C.  1468 

B.A.C.  2872 
iPifleinm 
B.A.C.  82761 
B.A.C.  1361 
■  Tatiri 

60Cancri 
X  Caacri 
66  Virgims 


IMHBB»ION. 


SIdenal 

TlOM. 


h    m 

22  53 

23  8 

20  44 
23  49 

22  7 

23  57 

22  57 

23  26 

18    5 

21  6 


18 
3 


23  53 

2  22 

1  49 

19  38 

19  38 

20  5(^ 

21  39 

19  51 

21    S 

3  19 

4  4 
4  53 
327 

6  7 
1  26 

6  37 

7  41 
6    5 

23  19 

0  58 

1  7 
21  29 

20  2$ 

19  51 

20  57 

21  56 

4  43 
23  42 

5  43 

1  36 
4  54 

2  15 
4  31 

225 

10  18 

11  43 


Mmu 

IlnM. 


h    n 
14  44 

14  59 

12  27 

15  27 

13  42 

15  32 

14  28 

14  53 
838 

11  35 

832 
17  28 

13  37 

16  2 

15  17 

8  29 

8  29 

9  32 
9  58 

8  6 

9  19 

14  57 

14  40 

15  24 
13  39 

16  18 
11  19 

16  23 

17  21 

15  37 

820 
956 

10  4 
622 

5  7 

4  29 

&35 

6  27 
13    9 

8    4 

13  48 
8  31 

11  49 
8  51 

11    6 

8  41 

16  33 

17  34 


North      Veiw 
Polat.      tex. 


244 

295 
325 
263 
233 

216 
281 
252 
236 

193 

303 
275 
341 
3 
270 

260 
261 
289 
254 


232 

301 
329 
302 

342 
272 
278 
217 
275 

256 
244 
239 
339 
256 

258 

9 

19 

282 

191 

214 
353 
281 
312 
311 

255 
254 
291 


211 
265 
272 
209 
181 

161 
229 
202 
268 


324 
286 
308 
228 

301 
302 
324 
221 
211 

837 
180 
352 
19 
276 

25 
224 

237 
172 
223 

300 

292 
287 
346 
289 

107 
321 
325 
227 
136 

267 
25 
331 
266. 
316 

204 
283 
265 


KF 


=?= 


BMBK8I0N. 


WMhingtou 


Hmmi 

Time. 


Ti9e. 


23  38 
026 

21  31 
0155 

22  44 

Q24 

23  56 

0  19 
19  23 

»tarl'.0 

19  22 
4    9 

023 

Star2'.6 

2  48 

20  46 

20  47 

21  59 

22  32 

20  43 

Star^/.O 

4  18 
456 

5  49 
4  45 

646 
222 

7  55 

8  51 

6  58 

Oil 
1.39 

1  43 
22  26 

21  18 


20  41 

21  13 
Starl'.2    north  of 

5  51  I     14  16 
8lar2'.7   Boatk  of 


k    m 

15  28 

16  17 

13  14 
16  34 

14  19 

15  59 
15  26 

15  46 
956 

Boat|»  of 

9  47 

18  21 

14    8 

north  of 

16  16 

9  37 

9  37 

10  41 

10  51 

858 

north  of 


Angle  fton 

Korth      Ter- 
Point.      tex. 


173 
122 
74 
133 
151 

170 

94 

113 

110 


152 

117 

21 

84 

98 

115 
40 
60 

137 
Umb. 


130 


84 
181 
343 
^'s  Umb. 
72    19 


96 

97 

92 

162 

145 


15  56 

102 

15  32 

100 

15  21 

82 

14  57 

76 

16  57 

41 

12  14 

68 

17  47 

40 

18  31 

91 

16  30 

44 

9  13 

137 

10  37 

155 

10  41 

160 

7  20 

71 

6  1 

157 

520 

149 

5  52 

39 

6  25 

14  31 

15 

2- 18 

9  14 

61 

550 

12  45 

118 

324 

10  0 

71 

5  40 

12  16 

44 

3  25 

9  41 

83 

11  40 

17  54 

55 

12  41 

18  32 

16 

146 
145 
136 
140 
96 

limb. 

49 
151 
133 

91 

91 
17 

18 

56 

353 

186 
205 
210 
91 
199 

100 
352 

limb. 
I  56 
limb. 

334 

101 

169 

45 

99 

31 

100 
2 


■  *i   < 


=T= 


^Msh^. 


0  27 
0  59 

0  54 

1  18 


15 
53 
81 


0  59 


1  6 
1  8 
1  9 
0  53 
0  52 


1  0 
052 

0  57 

1  18 

0  39 

0  55 

1  19 
1  10 
0  53 

0  53 
0  41 
0  87 
0  57 
053 

0  50 

0  1« 

1  8 


0  42 

0  42 
05« 

1  9 
1    9 

1    0 
1^1 

0  59 


=R= 


•  Whole  <ir«n^t>H<m  beloif  thft  boriaon  of  WaahlBgton^ 
t  Jmmerflion  mIov  the  horiaon  of  Wuhington. 
X  BmOThjtt  helpw  the  hortwii  Qf  Waahington. 

The  luglesof  Posititm,  for  the  pointo  of  ooDtaok,  are  for  4ireet  vision,  aad  ate  Teekone4  from  the  Hood's  North  Poi$a 
and  from  Tta  VerUx  tomdff  Ih*  Waat    For  imvmtd  tmagc,  add  180°  to  the  aaglea  giren. 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d     h     m     i 

d     h    m      i 

I.     Occult. 

Reapp. 

1    1  38 

n. 

Shadow 

Egress 

8  22  42 

n.     Shadow 

Ingress 

W.      1  17  44 

I. 

Shadow 

Egress 

8  23  51 

U.     Transit 

Ingress 

1  19  38 

II. 

Transit 

Egress 

9    0  43 

I.     Shadow 

Ingress 

1  19  45 

I. 

Transit 

Egress 

9    054 

n.     Shadow 

Egress 

1  20    6 

I. 

Eclipse 

Disapp. 

9  18  53  25.1 

I.     Transit 

Ingress 

1  20  43 

I. 

Occult. 

Reapp. 

922    7 

I.     Shadow 

Egress 

1  21  57 

m. 

Shadow 

Ingress 

10  13    3 

n.     Transit 

Egress 

1  21  59 

n. 

Eclipse 

Disapp. 

10  15    7    SSi 

I.     Transit 

Egress 

1  22  55 

m. 

Shadow 

Egress 

10  15  12 

I.     Eclipse 

Disapp. 

W.    2  16  59  49.3 

I. 

Shadow 

Ingress  W. 

10  16    8 

I.     Occult. 

Beapp. 

220    8 

I. 

Transit 

Ingress  W. 

10  17  11 

ni.     Shadow 

Ingress 

3    9    5 

ra. 

Transit 

Ingress  W. 

10  17  20 

m.     Shadow 

Egress 

3  11  15 

I. 

Shadow 

Egress    W. 

10  18  20 

H.     Eclipse 

Disapp. 

3  12  34    2.8 

I. 

Transit 

Egress 

10  19  23 

HI.     Transit 

Ingress 

3  13    3 

ni. 

Transit 

i^ress 

10  19  24 

I.     Shadow 

Ingress 

3  14  14 

n. 

Occult. 

Reapp. 

10  19  30 

m.     Tranat 

Egress 

3  15  10 

I. 

Eclipse 

Disapp. 

11  13  21  46.6 

I.     Transit 

Ingress 

3  15  13 

I. 

Occult. 

Reapp.  W. 

11  16  37 

I.     Shadow 

Egress 

W.    3  16  26 

n. 

Shadow 

Ingress 

12    9  38 

n.     Occult. 

Beapp. 

W.    3  16  48 

I. 

Shadow 

Ingress 

12  10  36 

I.     Transit 

Egress 

W.    3  17  25 

I. 

Transit 

Ingress 

12  11  40 

I.     Eclipse 

Disapp. 

4  11  28  11.3 

n. 

Transit 

Ingress 

12  11  45 

I.     Occult. 

Iteapp. 

4  14  37 

n. 

Shadow 

Egress 

12  12    0 

n.     Shadow 

Ingress 

5    7    2 

I. 

Shadow 

Egresi 

12  12  48 

L     Shadow 

Ingress 

5    8  42 

I. 

Transit 

Egres 

12  13  ^ 

n.     Transit 

Ingress 

5    9    0 

n. 

Transit 

Egress 

12  14    5 

n.     Shadow 

Egress 

5    924 

I. 

Eclipse 

Disapp. 

13    7  50  13.1 

I.     Transit 

Ingress 

5    9  43 

I. 

Occult. 

Reapp. 

13  11    6 

I.     Shadow 

Egress 

5  10  54 

in. 

Eclipse 

Disapp. 

14    3  14  10.3  i 

U.     Transit 

Egress 

5  11  20 

II. 

Eclipse 

Disapp. 

14    4  J»  32.7 

I.     Transit 

Egress 

5  11  55 

I. 

Shadow 

Ingress 

14    5    4 

I.     Eclipse 

Disapp. 

^    5  56  38.5 

m. 

Eclipse 

Reapp. 

14    5    8  27.1 

I.     Occult. 

Reapp. 

6    9    7 

I. 

Transit 

Ingress 

14    6    9 

ni.     Eclipse 

Disapp. 

6  23  16  45.2 

I. 

Shadow 

Egress 

14    7  16           ' 

ni.     Eclipse 

Beapp. 

7    1  11  19.4 

m. 

Occult. 

Disapp. 

14    7  33 

n.     Eclipse 

Disapp. 

7    1  50  34.7 

I. 

Transit 

Egress 

14    8  21 

I.     Shadow 

Ingress 

7    3  11 

n. 

Occult. 

14    8  51 

m.     Occult. 

Disapp. 

7    3  17 

m. 

Occult. 

Reapp. 

14    9  36- 

I.     Transit 

Ingress 

7    4  13 

I. 

EcHpse 

Disapp. 

15    2  18  31.9 

I.     Shadow 

Egress 

7    523 

I. 

Occult. 

Reapp. 

15    5  35 

m.     Occult. 

Reapp. 

7    523 

n. 

Shadow 

Ingress 

15  22  56 

n.     Occult. 

Reapp. 

7    6    9 

I. 

Shadow 

Ingress 

15  23  32 

I.    Transit 

!E^res8 

7    6  25 

I. 

Transit 

Ingress 

16    0  38 

I.    Eclipse 

Disapp. 

8    0  24  57.9 

n. 

Transit 

Ingress 

16    1    7 

I.     Occult. 

Reapp. 

8    337 

n. 

Shadow 

Egress 

16    1  18 

II.     Shadow 

Ingress 

820  20 

I. 

Shadow 

Egress 

16    1  44 

I.     Shadow 

Ingress 

8  21  39 

I. 

Transit 

Egress 

16    2  50 

n.     Transit 

Ingress 

8  22  23 

n. 

Transit 

Egress 

16    3  27          ' 

I.     Transit 

Ingress 

8  22  40 

I. 

Eclipse 

Disapp. 

16  20  46  58.6 

• 
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. 

JANUARY. 

d     h    m     ■ 

d     h     m     ■ 

I. 

Occult. 

Reapp. 

17    0    4 

I. 

Shadow 

Egress 

24  22    5 

m. 

Shadow 

Ingress  W. 

17  17    1 

n. 

Eclipse 

Beapp. 

24  22  27  49.5 

'  n. 

Eclipse 

Disapp.  W. 

17  17  40    0.0 

U. 

Occult. 

Disapp. 

24  22  29 

I. 

Shadow 

Ingress  W. 

17  18    0 

ra. 

Shadow 

Egress 

24  23    8 

I. 

Transit 

Ingress 

17  19    7 

I. 

Transit 

Egress 

24  23  14 

III. 

Shadow 

Egress 

17  19  10 

n. 

Occult. 

Beapp. 

25    0  48 

I. 

Shadow 

Egress 

17  20  12 

ra. 

Transit 

Ingress 

25    1  46 

1   I. 

Transit 

Egress 

17  21  19 

ra. 

Transit 

Egress 

25    3  46 

Ira. 

Transit 

Ingress 

17  21  35 

I. 

Eclipse 

Disapp.  W. 

25  17    8  50.0 

!   11. 

Occult. 

Beapp. 

17  22  10 

I. 

Occult 

Beapp. 

25  20  29 

ra. 

Transit 

Egr^s 

17  23  37 

I. 

Shadow 

Ingress 

26  14  21 

I. 

Eclipse 

Disapp. 

18  15  15  19.4 

II. 

Shadow 

Ingress  W. 

26  14  50 

I. 

Occult 

Beapp. 

18  18  33 

I. 

Tranffit 

Ingress   W. 

26  15  32 

n. 

Shadow 

Ingress 

19  12  14 

I. 

Shadow 

Egress    W. 

26  16  33 

• 

I. 

Shadow 

Ingress 

19  12  28 

n. 

Transit 

Ingress  W. 

26  17  11 

I. 

Transit 

Ingress 

19  13  36 

n. 

Shadow 

Egress    W. 

26  17  12 

n.. 

Trannt 

Ingress 

19  14  29 

I. 

Tranidt 

Egress    W. 

26  17  43 

n. 

Shadow 

Egress 

19  14  36 

n. 

Transit 

Egress 

26  19  30 

L 

Shadow 

Egress 

19  14  40 

I. 

Eclipse 

Disapp. 

27  11  37  15.8 

I. 

Transit 

Egress    W. 

19  15  47 

I. 

Occult. 

Beapp.  W. 

27  14  58 

n. 

Transit 

Egress   W. 

19  16  48 

I. 

Shadow 

Ingress 

28    850 

I. 

Eclipse 

Disapp. 

20    9  43  45.7 

n. 

Eclipse 

Ditopp. 

28    9  29  17.7 

I. 

Occult. 

Beapp. 

20  13    2 

I. 

•Transit 

Ingress 

28  10    1 

I. 

Shadow 

Ingress 

21    6  56 

I. 

Shadow 

Egress 

28  11    2 

n. 

Eclipse 

Disapp. 

21    6  56  26.5 

ra. 

Eclipse 

Disapp. 

28  11    9  11.7 

m. 

Eclipse 

Disapp. 

21    7  11  30.7 

n. 

EcCpse 

Beapp. 

28  11  44  12.3 

'    I. 

Transit 

Ingress 

21    8    5 

n. 

Occult 

Disapp. 

28  11  50 

m. 

Eclipse 

Beapp. 

21    9    5  32.7 

I. 

Transit 

Egress 

28  12  12 

I. 

Shadow 

Egress 

21    9    9 

ra. 

Eclipse 

Beapp. 

28  13    3    0.1 

I. 

Transit 

Egress 

21  10  16 

n. 

Occult. 

Beapp. 

28  14    8 

1  n. 

Occult. 

Beapp. 

21  11  29 

ra. 

Occult. 

Disapp.  W. 

28  15  56 

ra. 

Occult 

Disapp. 

21  11  46 

ra. 

Occult 

Beapp.   W. 

28  17  54 

ra. 

Occult. 

Beapp. 

21  13  47 

I. 

Eclipse 

Disapp. 

29    6    5  33.5 

I. 

Eclipse 

Disapp. 

22    4  12    4.1 

I. 

Occult 

Beapp. 

29    927 

1    ^• 

Occult. 

Beapp. 

22    7  31 

I. 

Shadow 

Ingress 

30    3  18 

I. 

Shadow 

Ingress 

23    1  29 

II. 

Shadow 

Ingress 

30    4    8 

'  n. 

Shadow 

Ingress 

23    1  32 

I. 

Transit 

Ingress 

30    4  30 

I. 

Transit 

Ingress 

23    234 

I. 

Shadow 

Egress 

30    5  30 

I. 

Shadow 

Egress 

23    337 

n. 

Shadow 

Egress 

30    6  30 

n. 

Transit 

Ingress 

23    3  50 

n. 

Tranat 

Ingress 

30    6  31 

n. 

Shadow 

Egress 

23    354 

I. 

Transit 

Egress 

30    6  41 

I. 

Transit 

Egress 

23    4  45 

u. 

Transit 

Egress 

30    8  50 

n. 

Transit 

Egress 

23    6    9 

I. 

Eclipse 

Disapp. 

31    0  33  58.9 

I. 

Eclipse 

Disapp. 

23  22  40  29.9 

I. 

Occult 

Beapp. 

31    3  56 

I. 

Occult. 

Beapp. 

24    2    0 

I. 

Shadow 

Ingress 

31  21  46 

I. 

Shadow 

Ingress 

24  19  53 

n. 

Eclipse 

Disapp. 

31  22  45  43.2 

n. 

Eclipse 

Disapp. 

24  20  12  52.5 

I- 

Transit 

Ingress 

31  22  59 

ra. 

Shadow 

Ingress 

24  20  59 

I. 

Shadow 

Egress 

31  23  58 

L 

Transit 

Ingress 

24  21    3 
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WASHINGTON 

MEAN  TIlVrK 

JANUARY. 

Phuei  of  tke  Edtpiei  of  the  SateUitei  for  aft  bmrtiiig  TekuMpe. 

L 
n. 

•  f 

"^ 

UL 

rv.  ^uEd 

d      r       ^-^        • 

JFEBR 

CARY. 

d     h    u     t 

A     li    m     « 

m.    SAiadow 

Ingpefli 

1    0« 

m.  Occult. 

Disapp. 

430    3 

II.    EeKpse 

Reap^ 

i    1    035.^ 

ni.  Occuh. 

Beapp. 

4  33   0 

H.     Occult. 

Disan^ 

117 

L    EcUpse 

Disapp. 

5    7  59    1.7 

I.    Transit 

i^MI 

1    i  10^ 

I.    Occult, 

Reapp. 

5  11  33 

m.    Shadow 

£gr«M 

13    4 

I.    Shadow. 

Ingresi 

6    5  10 

n.     Occult. 

Reapp, 

1    dS25 

1.    Tnmsit 

IngreflS 

6    634 

ni.    Tranait 

Ingi«fli 

1    551 

IL    Shadow 

Ingress 

6    644 

ni.    Transit 

Egren 

1    7S8 

I.    Shadow 

Egress 

6    733 

I.    Eclipfle 

Disapp. 

1  19    2  18.7 

L    Transit 

Egress 

6    835 

I.    Occult.  . 

R«HPP. 

1  33  25 

n.    Shadow 

Egress 

6    9    6 

I.    Shadow 

Ingreai  W. 

3  16  14 

U.    Transit 

Ingress 

6    9  10 

II.     Shadow 

Ingress  W. 

3  17  06 

n.    Tracnsit 

Egi^ 

6  1129 

I.    Transit 

Ingren  W. 

3  17  38 

I.    EcUpse 

Disapp. 

7    3  87  26.8  1 

I.    Shadow 

Eg«l 

3  18  36 

I.    Occult. 

Rea». 

7    5  51 

I.    Tranat 

Egran 

3  Id® 

L    Shadow 

Ingress 

733  39 

n.    Shadow 

Egiw 

3  19  48 

I.    IVittisit 

Ingress 

8    0  53 

n.    Transit 

IngKM 

3  19  51 

n.    ficUpse 

Disapp. 

8    1  IB  33.3 

II.     Transit 

Egimt 

3  38  10 

I.    I^adow 

Egress 

8    151 

I.    ficlipse 

Disapp. 

S  13  30  44.3 

I.    Tiransit 

Egiess 

8    3    4 

I.     Occult. 

Beapp.   W. 

S  16  54 

n.    EcUpse 

Reapp. 

8    3  33  31.8 

I.    Shadow 

IngMB 

4  10  43 

n.    Occult. 

IKsa^. 

8    343 

I.    Transit 

Ingi«si 

4  1156 

m.    I^iadow 

Ingress 

8    453 

II.    Ec&pse 

Disapp. 

4  13    2    74 

U.    Occult. 

Reapp. 

8    6   0 

I.    Shadow 

EgPtti. 

4  13  54 

m.    Shadow 

Egress 

8    7    1 

I.    Transit 

Egrea 

4  14    7 

m.    Transit 

Ingress 

8    958 

n.    Eclipsp 

,  Reapp.  W. 

4  14  16  57.8 

m.    Tranat 

Egress 

8  1153 

n.    Occult. 

Disapp.  \f . 

4  14  36 

I.    EcUiee 

Disapp. 

8  30  55  46.3 

m.    Eclipse 

Disapp.  W. 

4  15    6  48.8 

L    Occult. 

Reapp. 

9    030 

II.     Occult. 

Reapp.  W. 

4  16  44 

I.    Shadow 

Ingms 

0  16    7 

m.    EcUpse 

Reapp.  W. 

4  17    0  35.0 

I.    Tratisit' 

Ingress 

9  19  23 
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FEBRUARY. 

—  d     li     m     ■ 

d    h    m      • 

n.     Shadow 
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I. 

Transit 

Egress 
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2  22  31 

n. 
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6  11  14 
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14  12  37  29.4 

I.    Transit 

Ingress   W. 

6  11  23 

m. 

Occult. 

Disapp. 

14  22  26 

I.     Shadow 

Egress    W. 

6  13  26 

m. 

Eclipse 
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15    0  29  25Ji 

I.     Transit 

Egreu    W. 

6  13  34 
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Ingress 

15    7  32 
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Disapp. 

6  21  18  44.4 
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Ingres 

15    7  36 
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Transit 

Egress  W. 

15    9  43 

I.     Eclipse 

Disapp.  W. 

7    8  35  50.2 
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Egress    W. 

15    9  48 

I.     Occult. 

Reapp.  W. 
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n. 

Transit 

Ingress 

15  18  52 
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Disapp. 

7  18  37  S».8 
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Transit 

Egress 
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I.     Shadow 
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n. 

Shadow 

Egress 
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I,     Transit 
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I.     Shadow 
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I.     Transit 
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17    2    4 
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Ingress 
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in. 

Transit 

Ingress  W. 
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EgriBss 
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Shadow 
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I.     Transit 
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Transit 
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n.     Eclipse 

Disapp.  W. 
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18  14  28 
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Shadow 
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17    1  53 

II. 

Shadow 

Egress 

24    9    5 

1  IIL 

Transit 

Ingress 

17    3  40 

ra. 

Tran^t 

Egress 

24  10  24 

II. 

Shadow 

Ingress 

17    4    8 

ra. 

Shadow 

Ingress 

24  12    7 

n. 

Transit 

Egress 

17    4  18 

ra. 

Shadow 

Egress 

24  14  22 

1    ^• 

Eclipse 

Reapp. 

17    4  31  24.6 

I. 

Transit 

Ingress 

25    033 

ra. 

Transit 

Egress 

17    6    5 

I. 

Shadow 

Ingress 

25    1  32 
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WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d     h     m     I 

d     h     m     8 

1     I.     Transit 

Egress 

25    2  46 

II.     Shadow 

Egress 

27  22  22 

I.     Shadow 

Egress 

25    3  45 

UI.     Occult. 

Reapp. 

28    0  34 

I.     Occult. 

Disapp. 

25  21  45 

m.  •  Eclipse 

Disapp. 

28    2  13  12.8 

n.     Occult. 

Disapp. 

25  23  30 

ni.     Eclipse 

Reapp. 

28    4  14  57.2 

I.     Eclipse 

Reapp. 

26    0  54  42.6 

I.     Transit 

Ingress 

28  13  33 

1    11.     Eclipse 

Reapp. 

26    3  52  44.3 

I.     Shadow 

Ingress 

28  14  30 

I.     Transit 

Ingress 

26  19    3 

I.     Tranat 

Egress 

28  15  46 

I.     Shadow 

Ingress 

2620    1 

I.     Shadow 

Egress 

28  16  43 

I.     Transit 

1^88 

26  21  16 

I.     Occult. 

Disapp. 

29  10  45 

I.    Shadow 

Egress 

26  22  14 

n.     Occult. 

Disapp. 

29  12  54 

!      I.     Occult. 

Disapp. 

27  16  15 

I.    Eclipse 

Reapp. 

29  13  51  59.0 

n.     Transit 

Ingress 

27  17  59 

U.    Eclipse 

Reapp. 

29  17  10  55.0 

I.     Eclipse 

Reapp. 

27  19  23  20.5 

I.    Transit 

Ingress 

30    8    3 

!    n.     Shadow 

Ingress 

27  19  59 

I.     Shadow 

Ingress 

30    8  59 

.    II.     Transit 

Egress 

27  20  24 

I.     Transit 

Egress 

30  10  16 

III.     Occult. 

Disapp. 

2722    7 

I.     Shadow 

Egress 

30  11  12 

L 

PluiMsoftlMEelipieiortheSatc 

rllitei  for  an  InTertiDg  Teleieope. 

d        r 

*        « 

n. 

N 

V          r 

\         ♦ 

OCTC 

IV.    ITat  JEklipsed. 
>BER. 

d     h     m     • 

d     h     m      •     1 

I.     Occult. 

Disapp. 

1    5  15 

I.     Shadow 

Egress 

2    5  41 

n.     Transit 

Ingress 

1    7  22 

I.     Occult. 

Disapp. 

2  23  45 

I.     Eclipse 

Reapp. 

1    8  20  37.2 

II.     Occult. 

Disapp. 

3    2  18 

IL     Shadow 

Ingress 

1    9  16 

I.    Eclipse 

Reapp. 

3    2  49  17.3 

II.     Transit 

Egress 

1    9  47 

n.    EcKpse 

Reapp. 

3    6  30    6.9 

1    H.     Shadow 

Egress 

1  11  39 

I.     Tranrat 

Ingress 

3  21    3 

1  m.     Transit 

Ingress 

1  12  17 

I.     Shadow 

Ingress 

2  21  57 

m.     Transit 

Egress 

1  14  44 

I.    Transit 

Egress 

3  23  17 

ni.     Shadow 

Ingress 

1  16    7 

I.     Shadow 

Egress 

4    0  10 

1  in.     Shadow 

Egress 

1  18  22 

I.     Occult, 

Disapp. 

4  18  15 

I.     Transit 

Ingress 

2    233 

n.     Transit 

Ingress 

4  20  45 

I.     Shadow 

Ingress 

2    3  28 

I.     Eclipse 

Reapp. 

4  21  17  54.4 

I.     Transit 

Egress 

2    4  47 

n.     Shadow 

Ingress 

4  22  34 

4MKk  JUWTER'^  SATELLITES,    1S64, 


5^ 

RBaeann 

'* — 

WASHINGTON 

MF.AN  TIME., 

OCTOBER^. 

n. 

Transit 

Egress 

d     li     mil 

4  28  10 

in. 

Eclipse. 

Reapp. 

12  12  13  54,9 

11. 

Sbadow 

Egress 

5.  0  57 

I. 

Transit. 

Ingress. 

15^17  33 

m. 

Occult. 

DisappL 

5    2  27; 

I. 

Shadoi^ 

Ingress, 

12  18  20 

III. 

Occult. 

Reapp, 

5    4  54 

I. 

Transit 

Egress 

12  19  47 

III. 

Eclip^ 

Disa{^. 

5,  Q  12    8*3 

,    1- 

Shadow. 

Egress. 

12  20  33 

III. 

Eclipse 

Reapp, 

5.  8  14  30.9 

I. 

Occult. 

Disapp^^ 

13, 14  46 

I. 

Traaait 

Ingres^ 

5  1539 

i    I. 

Eclipse 

Reapp.. 

13  17  41    3y0 

I. 

Sbaaow 

IngTQfSfr 

5.16  25 

i  n. 

Occult. 

Disapp, 

13  18  31 

I. 

Trao^t 

Egrejss 

5  17  47 

'  II. 

Eclipse 

Reapp. 

13.22  25  259 

I. 

Sbadow^ 

Egres^^ 

5  18  39 

I. 

Txanst 

Ingress 

14,12    3 

I. 

Occult. 

Disapp, 

dl2  45 

I. 

SM9W. 

liigrps». 

14  12  49 

II. 

Occult. 

Dia^p^f 

ft  15  4^ 

I. 

Tra^tr 

Egress^ 

14  14  17 

I. 

Eclipse 

Reappl, 

6  1^  4^  33(3 

L 

Shadpw 

Egre89. 

14 J5    2 

II. 

Eclipse. 

Reapp, 

Q  19  46  14^8 

I. 

Qcci^t., 

Disapj),, 

15.  9  16 

I. 

Xransit. 

IngTfiB^i 

7  10    3 

I. 

Eclipse.' 

Reapp, 

15  12    9  39.7 

I. 

Sbadpw, 

Ingres^. 

i  ip  H 

n. 

Transit; 

Ingi^ 

15  12  54 

L 

Tranait 

B^^sa. 

7  12  17 

u. 

Shadow 

Ingress 

15  14  25 

I. 

Shadow 

Egress 

7  13    7 

n. 

franat 

Egress 

15  15  20 

I. 

Occult. 

Disapp. 

8    7  15 

:  n. 

Shadmr. 

Bgresi^. 

15  16  48 

n. 

Traosit 

iBgresa. 

8.10.  8. 

IIL 

Xraosit. 

Ingress 

15  21    3           ' 

I. 

EfiUpse, 

Reapp. 

8  10  15    9.7 

in. 

Transit 

Egress 

15  5B  31 

11. 

Sbado^ 

Ingresa 

8  11  51 

m. 

Shadow 

Il^gMSB, 

16    0    5 

n. 

Transit 

l&greaB 

8  12  34 

m. 

Shadow, 

Egress 

16    2  21 

II. 

Shadow 

Egress 

8  14  14 

I. 

Transit 

IngiessL 

16    6  33 

ra. 

Transit 

Ingness 

8  16  39 

I. 

Shadow 

iHgress^ 

16    7  17 

III. 

Transt 

Egress 

8  19    7 

I. 

Transit 

Egress 

16    8  47 

III. 

Shadow 

Ingress 

8-20-  6- 

I: 

Shadow 

EgMSS- 

16.  9.30. 

in. 

Shadow 

Egress 

822  22 

I. 

Occult. 

Disapp. 

17    3  46 

I. 

Transit 

Ingress 

9    4  33 

I. 

Eclipse 

Bcapp. 

17    6  38  18.9 

I. 

Shadow 

Ingress 

9    5,23 

n. 

Occult. 

Disa^*. 

17    7  56 

I. 

Transit 

Egress 

9^  6  47 

n. 

Eclipse 

Reapp. 

17  11  44  26.4 

I. 

Shadow 

Egress 

9    736 

I. 

Transit 

Ingress 

18    1    3 

I. 

Occult. 

Disapp. 

10    1  45 

I. 

Shadow 

Ingress 

18    1  46 

I. 

Eclipse 

Reapp. 

10    4  43  49.6 

I. 

Transit 

Egress 

18    3^17 

11. 

Occult. 

Disapp. 

10    5    Q; 

;    I- 

Shadow 

Egress 

18    3  59 

n. 

Eclipse 

Reapp. 

10    9    7.21,1. 

.    I. 

Occult. 

B^sapp,. 

18  22  16 

I. 

Transit, 

Ingi^^, 

Ip  23.  3 

I. 

Kclips^ 

Reap^.. 

19    1    6  54.2 

I. 

Shadoiir 

Ingress, 

10  23  51 

n. 

Transif 

In^ss. 

19.  2  18 

I. 

Transit. 

Egress 

li     1  17 

1I5. 

Sh^ow 

Ingress 

19    3  42 

L 

ShadoYC 

Egress 

li    2    4 

II. 

Trapsi^ 

Egress 

19    4  44 

L 

OcQult 

Disapp. 

11.20  15 

n. 

Shadow 

Egress 

19    6    5 

I. 

Eclipse 

Re^pp. 

11: 23  12  2f  .5 

in. 

Occult, 

Disapp. 

19  II  15 

II. 

Transit 

Ingyess. 

1;  23  3J 

m. 

Occult^ 

Reapp. 

19  13  4» 

II. 

Shadow 

Ingress- 

1^    I.   8 

ra. 

EcUps^ 

Disapp. 

19. 14  10    6.5 

II. 

Trs^isit 

Egress, 

1?.    1.57 

ra. 

Eclip«? 

Reapp. 

19  16  13  49.$ 

II. 

Shadow 

Egwss. 

12'  3  31 

I. 

Trai^it 

Ingress 

19  19  34 

m. 

Occult. 

Disfl^p. 

12    6  49 

I. 

Shwlow 

Ingress 

19  20  15 

HI. 

Occult. 

Reapp. 

12    9  18 

I. 

Tranait 

Egress 

19  21  48 

III. 

£;clipse 

Disapp. 

12  10  10  52.7 

I. 

Shadow 

^ress 

19  22  28 

JUPIT^ai'S  SlikTEULITCS^  1864.  401 


WASHINGTON 

MEAN  TIMS; 

OCTOBER. 

d     h     m     a 

d     h     m     8 

I. 

Occult. 

Bisapp. 

f»  16  4p 

n. 

Shadow 

Egress 

26    8  41 

I. 

Eclipse 

Reapp. 

20  19  35  31.0 

in. 

Occult. 

Disapp. 

26  15  40 

II. 

Occult. 

Disapp. 

20^21  21 

ffl. 

Occult. 

Reapp. 

2ei8    8 

II. 

EcUps^ 

Reapp. 

21    1    2  28.0 

in. 

Eclipse 

Disapp. 

26  18    8  38.6  [ 

I. 

Transit 

Ingress 

21  14    5 

in. 

Eclipse 

iteapp. 

26  20  13    3.8 

I. 

Shadow 

Ing-ess- 

^1  14  44    . 

I. 

Transit 

Ingress 

26  21  36 

I. 

Transit 

ilgress 

21  16  19 

I. 

Shadow 

Ipgress 

26  22  10 

I. 

Shadow 

Egresd 

21  16  57 

I. 

Transit 

Egress 

26  23  50 

I. 

Occult. 

Disapp. 

22  11  16 

I. 

Shadow 

Egress 

27    0  23 

I. 

Eclipse 

ReappT 

22  14    4    6.4 

I. 

Occult. 

Disapp. 

27  18  47 

II. 

Transit 

Ingress 

22  15  42 

I. 

Eclipse  , 

Re^pji.. 

27  21  29  55.6 

n. 

Shadow 

Ingress 

22  17    0 

n. 

Occult. 

I^pp. 

28    0  11 

n. 

Transit 

EgresB 

22  18-8    ' 

n. 

Eclipse 

R^spp- 

28    3  39  19.a 

II. 

Shadow 

Egress 

22  19  23 

I. 

Transit 

Ii)gress 

28  16    7 

III. 

Transit 

Ingress 

23    1  28 

I. 

Shadow 

Ingress 

28  16  39 

m 

Transit 

Kgrpj» 

23    a55- 

L 

Tranat: 

E^em- 

^18-21 

ni. 

Shadow 

Ingress 

23    4    4 

I. 

Shadow 

Egress 

28  18  52 

III. 

Shadow- 

Egress 

^  6  20 

L 

Occult. 

Disapp. 

29  13'  17 

I. 

Transit 

Ingress 

23    8a5. 

I. 

Eclipse 

Reapp. 

29  15  58  30.4 

I. 

Shadow 

Ingress 

23    9  12 

n. 

Transit 

Ingress 

29  18  30 

I. 

Transit 

Egress 

23  10  49 

n. 

Shadow 

Ingress 

29  19  34 

I. 

Shadow 

Egress 

23  11  25 

11. 

Transit 

Egrera 

29  20  56 

I. 

Occult. 

Disapp. 

24    5  46 

n. 

Shadow 

Egress 

29  21  58 

I. 

Eclipse 

Reapp. 

24    8  32  45.0 

in. 

Transit 

Ingress 

30    5  55 

n. 

Occult. 

Disapp. 

24  10  46 

m. 

Shadow 

Ingress 

30    8    3 

II. 

Eclipse 

Reapp. 

24  14  21  21.4 

m. 

Transit 

Egress 

30    8  22 

I. 

Transit 

Ingress 

25    3    6 

in. 

Shadow 

Egress 

30  10  20 

I. 

Shadow 

Ingress 

25    3  41 

I. 

Transit 

Ingress 

30  10  37 

I- 

Transit 

Egress 

25    520 

I. 

Shadow 

Ingress 

30  11    8 

I. 

Shadow 

Egress 

25    5  54 

I. 

Transit 

Egress 

30  12  51 

I. 

Occult. 

Disapp. 

26    0  16 

I. 

Shadow 

Egress 

30  13  21 

I. 

Eclipse 

Reapp. 

26    3    1  19.7 

I. 

Occult. 

Disapp. 

31    7  47 

n. 

Transit 

Ingress 

26    5    6 

I. 

Eclipse 

Reapp. 

31  10  27    8.3 

II. 

Shadow 

Ingress 

26    6  17 

n. 

Occult. 

Disapp. 

31  13  36 

n. 

Tranat 

Egress 

26    7  32 

n. 

Eclipse 

Reapp. 

31  16  58    5.5 
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WASHINGTON  MEAN  TIMK 


OCTOBER. 


PhuM  of  the  EelipMi  of  the  Satellitei  for  an  InTertLng  Teleteope. 


IL 


r 

* 


d       r 


m. 


lY.     Not  Edipsed. 


The  Satellites  are  not  visible  from  October  Slst  to  end  of  the  Year^  Jupiter  being  too 

near  the^Sun. 
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WASHINGTON 

MEAN  TIME  OF  GEOCENTRIC 

SUPEEIOE 

CONJUNCTION. 

SATELLITE 

I. 

h     m 

h     m 

h     m 

h     m 

Jan.       1 

0  31.8 

Mar.    17 

3    0.3 

June     1 

3  51.7 

Aug.    16 

5  34.9 

2 

19    1.5 

18 

21  27.4 

2 

22  179 

18 

0    3.8 

4 

13  31.0 

20 

15  54.6 

4 

16  44.2 

19 

18  :?2.8 

6 

8    0.6 

22 

10  21.7 

6 

11  10.5 

21 

13    1.7 

8 

2  30i2 

24 

4  48.7 

8 

5  36.9 

23 

7  30.8 

9 

20  50.7 

25 

23  15.6 

10 

0    3.3 

25 

1  59.9    i 

11 

15  20.1 

27 

17  42.6 

11 

18  29.8 

26 

20  29.1     i 

13 

9  58.5 

29 

12    9.3 

13 

12  56.3 

28 

14  58.4    1 

15 

4  27.8 

31 

6  36.1 

15 

7  22.9 

30 

9  27.6    • 

16 

22  57.2 

April    2 

1    2.7 

17 

1  49.6 

Sept.     1 

3  56.9 

18 

17  26.4 

3 

19  29.3 

18 

20  16.3 

2 

22  26.3    ' 

20 

11  55.7 

5 

13  55.9 

20 

14  43.0 

4 

16  55.6 

22 

6  24.8 

7 

8  22.5 

22 

9    9.8 

6 

11  25.1 

24 

0  54.1 

9 

2  48.9 

24 

3  36.8 

8 

5  54.6 

25 

19  23.1 

10 

21  15.4 

25 

22    3.7 

10 

0  24.0 

27 

13  52.1 

12 

15  41.8 

27 

16  30.8 

11 

18  53.6 

29 

8  21.0 

14 

10    8.2 

29 

10  57.8 

13 

13  23.2 

31 

2  50.1 

16 

4  34.4 

Jaly      1 

5  25.0 

15 

7  52.9 

Feb.      1 

21  18.9 

17 

23    0.6 

^      2 

23  52.3 

17 

2  22.6 

3 

15  47.7 

19 

17  26.7 

4 

18  19.5 

18 

20  52.3    , 

5 

10  16.4 

21 

11  52.9 

6 

12  46.9 

20 

15  22.1     1 

7 

4  45.1 

23 

6  18.9 

8 

7  14.4 

22 

9  51.9    ' 

8 

23  13.8 

25 

0  45.1 

10 

1  41.8 

24 

4  21.7 

10 

17  42.4 

26 

19  112 

11 

20    9.4 

25 

22  51.6    j 

12 

12  10.8 

28 

13  37.3 

13 

14  37.0 

27 

17  21.4    ' 

14 
16 
17 

6  39.3 

1    7.6 

19  36.0 

30 

May      2 

3 

8    3.3 

2  29.2 

20  55.3 

15 
17 
18 

9    4.8 

3  32.6 

22    0.5 

29 

Oct.       1 

3 

4 

6 

11  51.4 

6  21.3 

0  51.3  ^ 
19  215  1 
13  515 

19 

14    4.2 

5 

15  21.3 

20 

16  28.3 

21 

8  32.4 

7 

9  475 

22 

10  56.3 

23 

3    0.5 

9 

4  13iJ 

24 

5  24.4 

8 
10 
11 
13 
15 

8  21.2 

2  51.3    1 
21  21.4    i 
15  51.6 
10  21.7    ! 

24 

21  28.6 

10 

22  39.1 

25 

23  52.5 

26 

15  56.5 

12 

17    5.1 

27 

18  20.7 

28 

10  24.5 

14 

11  30.9 

29 

12  48.9 

March  1 

4  52.4 

16 

5  56.9 

31 

7  17.1 

2 

23  20.3 

18 

0  22.9 

Ang.     2 

1  45.5 

17 

18 

4  51.8    ' 
23  220 

4 

17  48.0 

19 

18  48.9 

3 

20  14.0 

20 

17  52.2    ( 

6 

12  15.7 

21 

13  14.9 

5 

14  42.5 

22 

12  22!4 

8 

6  43.3 

23 

7  41.0 

7 

9  11.1 

24 

6  52!6    1 

10 

1  10.9 

25 

2    7.0 

9 

3  39.8 

26 

1  22.8    ^ 

11 

19  38.3 

26 

20  33i2 

10 

22    8.4 

27 

19  53.1     1 

13 

14    5.7 

28 

14  59.3 

12 

16  37.2 

29 

14  23.3 

15 

8  33.0 

30 

9  25.5 

14 

11    6.0 

31 

8  53.6    1 

SATELLITE    ] 

[I. 

h     m 

h     m 

h     m 

h    m 

Jan.       3 

15  39.0 

Jan.     28 

12  59.7 

Feb.    22 

10     0.5 

March  18 

6  36.7 

7 

5    0.2 

Feb.      1 

2  18.4 

25 

23  15.8 

21 

19  48.2 

10 

18  21.0 

4 

15  36.6 

29 

12  30.6 

25 

8  59.4 

14 

7  41.5 

8 

4  54.4 

March  4 

1  44.9 

28 

22  10.1 

17 

21    1.6 

11 

18  11.5 

7 

14  58.8 

April     1 

11  20.4 

21 

10  21.3 

15 

7  28.4 

11 

.   4  11.9 

5 

0  30.0 

24 

23  40.7 

18 

20  44.7 

14 

_  17  24.5 

8 

13^39.3    1 
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SA3r]£LH5'16   It. 


h     m 

April  13 

2  48.1 

15 

15  56.7 

19 

5    4.8 

22 

18  12.9 

26 

7  20.4 

29 

20  27.9 

May      3 

9  35.1 

6 

22  42.5 

10 

11  49.5 

14 

0  67:0 

17 

14    4.3 

21 

3  11.9 

24 

16  19.3 

28 

5  27.5 

31 

18  35.4 

Jane 


4 

7 

11 

14 

18 

22 
25 


Jttty      2 
6 

9 
13 
16 
20 
"24 


h     m 

7  44^ 

July 

27 

20  53.0 

31 

10    2.7 

Aug. 

3 

23  12.2 

7 

12  23.0 

10 

1  33.4 

14 

14  45.1 

17 

3  56.7 

21 

17    9.7 

25 

6  22.4 

28 

19  36.5 

vM^t. 

1 

8  50.3 

4 

'22    5.6 

8 

11  20.6 

11 

0  37.1 

h  m 
13  58.1 

3  108 
16  27.9 

5  46.6 
19    4.7 

8  24.4 
21  43.5 
11    4.0 

0  23.9 
1^  45.3 

3  6.1 
16  28.3 

5  49.8 
19  12.7 


Sept.  15 
18 
22 
26 
29 


Oct. 


3 

6 
10 
13 
17 

20 
24 

28 
31 


h     m 

8  34.9 

21  58.4 

11  20.9 

0  45.0 
14    8.2 

3  32.7 
16  56.3 

6  21J2 
19  45J2 

9  10.4 

22  34.8 

12  0.1 

1  24.6 
14  50.2 


SATELLITE    III. 


Jan. 


Feb. 


7 
14 
21 

28 
4 


12 
19 
26 
March  4 
11 
18 


h     m 

4  19.8 
8  34.3 

12  45.8 
16  54.5 
20  59.7 

1    2.3 

5  M 
8  54.3 

12  43.4 
16  28.0 
20    8.3 


Man 

25 

23  43.9 

June 

12 

April 

2 

3  15.7 

19 

9 

6  42.9 

26 

16 

10    6.7 

Jaly 

3 

23 

13  27.0 

11 

30 

16  45.0 

18 

May 

7 

20    2.0 

25 

14 

23  18.5 

Aug. 

1 

22 

2  35.8 

8 

29 

5  53.8 

15 

9  14.1 


h     m 

12  36.7 

A^. 

23 

16    2.8 

30 

19  33.3 

Sept. 

6 

23    8.3 

13 

2  48.1 

20 

6  31.6 

27 

10  19:4 

Ofet 

5 

14  11.6 

12 

18    7.9 

19 

22    8.7 

26 

h     m 

2  13.0 
6  21.3 

10  32J2 
14  45.8 
19    1.8 

23  20J2 

3  41.2 
8    3.9 

12  28.7 
16  54.0 


Faiitors  by  which  a^  and  g*  in  the  following  Table  must  be  mliltiplted  to  obtain  the 
Coordinates  sb  and  y  for  any  time. 

p  .a  the  inclination  of  the  northern  semi-minor  axis  of  the  a{)parent  ellipse  to  the 
circle  of  declination ;  -H  £ast,  —  West. 

X  and  y  at  the  time  of  the  visible  phase  of  e^etj  fourth  eclipsfe  for  ttie  I*,  of  eveiy 
second  eclipse  for  the  II**,  and  of  every  eclipse  for  the  III''  and  lY^''  Satellites. 


r 
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SATELLITE 

I. 

1 

AT  OBOCBNTRIC  SUPBRIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OP 

Date, 

CONJUNCTION. 

ECLIPSE. 

Date, 

L'ON  J  UNCTION. 

ECLiPSB,     , 

1864. 

Factor 

Factor 

1864. 

Factor 

Tdctor 

1 

forz*. 

fory. 

P' 

z. 

y* 

fori-. 

tuty'. 

F^ 

+3^ 

w-     1 

Jan.      1 

0.868 

—0.757 

O        1 

+15  54.8 

-2^ 

-^ 

June     4 

1.16!* 

-1.072 

+16    6!l' 

8 

0.881 

0.778 

15  29.5 

30 

5 

11 

1.156' 

1.049 

16  aj.4 

32 

6  1 

15 

0.896 

0.799 

15    5.3 

31 

5 

18 

1.140 

1.024 

16  32.4 

34 

6 

23 

0.913 

0.821 

14  42.9 

32 

5 

25 

1.12a 

0itf»8 

IG  417 

3I> 

6 

29 

0.931 

0.843 

14  22.5 

33 

5 

July     2 

1.103 

0.D70 

16  48.1 

37 

6 

Feb.      5 

0.050 

—0.866 

+14    4.4 

—34 

—5 

10 

1.032 

-0.tl4l 

+1G  514 

+3?^ 

-^5 

12 

0.970 

0.889 

13  49.0 

35 

5 

17 

1.06O 

0.013 

1()  blM^ 

38 

6 

19 

0.992 

0.913 

13  36.G 

36 

5 

24 

i.o:i8 

0.88G 

16  49.2 

3H 

5  1 

26 

1.014 

0.930 

13  27.3 

36 

6 

31 

1.017 

O.a^fP 

J6  43,6 

3S 

5 

March  4 

1.036 

0.965 

13  21.4 

37 

6 

Aug.     7 

0.906 

'  0-8;i4 

J6  35.1 

37 

5 

1 

11 

1.058 

—0.991 

+13  19.1 

—37 

-6 

14 

0.976 

-0,811 

+16  237 

+36 

1 
—5 

18 

1.081 

1.017 

13  20.4 

37 

6 

21 

o.m\ 

rt.7iH> 

16    m 

5 

25 

1.103 

1.041 

13  25.3 

36 

6 

28 

o.i);JH' 

0.771 

15  52.8 

34 

5 

April    2 

1.123 

1.063 

13  33.5 

35 

7 

Sept    4 

ami 

0.754 

15  33.5 

33 

5 

9 

1.141 

1.082 

13  45.0 

33 

7 

11 

0.905 

0.738 

15  11.6 

32 

4 

16 

1.157 

—1.098 

+13  59.2 

—31 

—7 

18 

0.800 

^^723 

+14  47,3 

+31 

—4 

23 

1.170 

1.109 

14  15.7 

28 

7 

25 

0.877 

070!) 

14  WS 

^A 

4 

30 

1.179 

1.116 

14  34.0 

26 

7 

Oct.      3 

o.e(]r> 

0.6!)7 

13  r.2J 

27 

4 

May      7 

1.185 

1.118 

14  53.1 

—23 

7 

10 

O.biVi 

0.687 

13  21.4 

25 

4 

14 

1.187 

1.114 

15  12.5 

+20 

7  1 

17 

0.S46 

0.677 

12  4d.8 

23 

'\ 

21 

1.185 

—1.105 

+15  31.6 

+24 

i 
-7 

24 

0.8.T) 

— n.660 

+12  14.4 

+22 

1 
-4  ' 

28 

1.179 

—1.091 

+15  49.6 

+27 

-7 

31 

0^2 

^).6G2 

+  11  387 

+21 

—4 

SATI 

]LL 

ITE 

II 

1 

AT  GE( 

XJENTRIC 

SUPERIOR 

AT  T] 

MB  OF  ' 

AT  QEC 

>CENTR[C 

£;DP£&IQ[L 

AT  TIME  OF 

Date, 
1864. 

( 

30NJUNC1 

'ION. 

ECL 

IPSE. 

Date, 

i 

;0NJUNC1 

*10N, 

BCUPSB. 

Factor 

Faetor 

1864. 

Factor 

FactOT 

forx'. 

fory'. 

P* 

X. 

y- 

1.1  fia 

far  f*. 

-1.036 

+  16  24!9 

*    i 

Jan.      3 

0.872 

—0.757 

+15  59.1 

-^ 

-^' 

June     7 

10 

0.886 

0.773 

15  33.5 

36 

9 

14 

1.14J1 

h033 

}6  38.5 

:ki 

12  i 

17 

0.902 

0.791 

15    9.3 

38 

9 

22 

1.132 

0-&8l^ 

16  49,4 

4) 

13  ' 

24 

0.919 

0.811 

14  47.0 

S     40 
14 

10 

29 

1.113 

OXK>.^ 

16  574 

44 

Jl  1 

Feb.      1 

0.938 

0.832 

14  26.9 

42 

10 

July     6 

1.(192 

0.936 

17    24 

46 

11  ' 

lO  J 

13 

1.07] 

—0.909 

+17     4.2 

—10  1 

8 

0.957 

—0.855 

+14    9.3 

S— *4^ 

>-16 

—10 

20 

1.05(J 

0.884 

17     3.1 

10 

15 

0.978 

0.879 

13  54.6 

45 

>   17 ; 

10 

27 

1.02c* 

O.g<j0 

16  58.9 

i     4Ti 

10 

22 

29 
March  7 

1.000 
1.023 
1.046 

0.903 
0.928 
0.954 

13  43.0 
13  34.8 
13  30.2 

5     46 
17 
46 
17 
46 

I     16 

11 
11 
11 

Aug.     3 
10 

1.007 

0.836 
0J14 

16  51.G 
16  41.4 

10 
10 

17 

0.1H)fi 

-<^.7\n 

+16  3s.3j 

—  9 

14 

1.068 

—0.979 

+13  29J2 

—45 

—12 

25 

0.947 

O.TT.'i 

16  r>.2 

44t 

9 

21 

1.090 

1.003 

13  31.8 

44 

12 

2S 

1.111 

1.025 

13  38.1 

42 

12 

Sept     1 

0.930 

0.758 

15  r>3.G 

1,^ 
i2 

9 

April    5 

1.131 

1.046 

13  47.9 

40 

12 

8 

0.913 

0743 

15  324 

14 
4» 

9 

12 

1.148 

1.063 

14    0.9 

37 

13 

15 

0.896 

0.729 

15    8.G 

3rt 

9 

19 

1.163 

—1.076 

+  14  16.3 

-33 

—13 

22 

0.884 

^0.717 

+14  424 

+3G 

—  9 

26 

1.175 

1.085 

14  33.9 

29 

13 

29 

0.H71 

0705 

14  13.9 

34 

&  \ 

May     3 

1.183 

1.088 

14  52.9 

24 

13 

Oct      6 

OJ^ii} 

0.6^^3 

13  43.3 

33 

B 

10 

1.187 

1.087 

15  12.6 

—19 

13 

13 

0.K-.1 

0.6(^2 

VA  107 

29 

8 

17 

1.187 

1.081 

15  32.3 

+20 

13 

20 

o.^a:i 

0.^72 

V2  36.2 

^7 

8 

24 

1.182 

—1.071 

+15  .51.3 

+26 

-13 

28 

0.836 

-0.6t>4 

+12    0.0 

+24 

—  e 

1       '' 

1.174 

-1.056 

+16    9.0 

+31 

—13 

\ 

59 
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SATELLITE    III 

• 

AT  QBOCBNTRIC  SUPERIOR  CONJUNCTION. 

AT  TTMK  OF  ECLIP8S. 

Date, 
1      1864. 

1 

1 

Diaoppeanmoe. 

B«appearan3a.            | 

1 

Factor  for  z*. 

Ftustor  fm  y*. 

1 

V* 

X. 

^' 

z. 

F. 

Jan. 

7 

0.879 

-0.722 

H-li?  43.8 

-4^ 

-I^ 

-2rf 

-isf 

1 

14 

0.894 

0.740 

15  19.3 

48 

12 

31 

12 

1 

21 

0.911 

0.760 

14  56.6 

51 

13 

34 

13 

1 

28 

0.929 

0.781 

14  35.9 

54 

13 

36 

13    j 

Eeb. 

4 

0.948 

0.803 

14  17.5 

56 

14 

38 

12 

0.968 

—0.827 

+14     1.7 

—58 

—14 

—40 

—14    ! 

19 

0i)90 

0.851 

13  49.0 

59 

15 

41 

15 

26 

1.012 

0.875 

13  39.5 

60 

15 

41 

15  ; 

1  March 

4 

1.035 

0.900 

13  33.5 

60 

15 

41 

15    ! 

1 
1 

11 

1.058 

0.925 

13  31.2 

59 

16 

39 

16    i 

1 

18 

1.081 

—0.949 

H-13  32.4 

-57 

-16 

—37 

-16    1 

25 

1.103 

0.972 

13  37.2 

54 

17 

33 

16    ' 

April 

2 

1.123 

0.993 

13  45.6 

50 

17 

29 

17    ■ 

9 

1.141 

1.010 

13  575 

45 

18 

24 

17    1 

16 

1.158 

1.024 

14  11.6 

40 

18 

18 

18 

23 

1.172 

—1.035 

+14  28.2 

-33 

—18 

—11 

—18 

30 

1.182 

1.040 

14  46.5 

25 

18 

,  , 

.  . 

May 

7 

1.187 

1.040 

15    5.8 

—16 

18 

.  . 

.  . 

14 

1.188 

1.035 

15  25.3 

, 

,  , 

+14 

18 

22 

1.185 

1.024 

15  44.4 

22 

18 

29 

1.179 

-1.009 

+16    2.3 

+29 

—17 

,  Jane 

5 

1.168 

0.990 

16  18.7 

+15 

-17 

36 

17 

12 

1.154 

0.968 

16  32.9 

22 

17 

42 

17 

19 

1.138 

0.943 

16  44.6 

28 

17 

48 

17 

26 

1.120 

0.917 

16  53.5 

33 

16 

54 

16    1 

July 

3 

1.100 

—0.891 

+16  59.5 

+37 

—16 

+58 

1 
-16 

11 

1.078 

0.864 

17    2.5 

40 

15 

60 

15 

18 

1.056 

0.838 

17    2.4 

41 

15 

62 

15    1 

25 

1.034 

0.813 

16  59.3 

42 

14 

63 

14 

Aug. 

1 

1.013 

0.789 

16  53.2 

42 

14 

63 

14 

8 

0.992 

-0.766 

+16  44,1 

+42 

—13 

+€2 

—13 

15 

0.971 

0.745 

16  32.1 

41 

13 

60 

13 

23 

0.952 

0.726 

16  17.3 

39 

12 

58 

12 

30 

0.934 

0.709 

15  59.8 

37 

12 

56 

12 

Sept. 

6 

0.917 

0.693 

15  39.7 

35 

12 

53 

12 

13 

0.901 

-0.679 

+15  17.1 

+32 

-12 

+50 

—12    I 

20 

0.887 

0.666 

14  52.1 

29 

12 

47 

11    1 

27 

0.874 

0.655 

14  24.8 

26 

11 

44 

11    . 

Oct 

5 

0.863 

0.646 

13  55.2 

22 

11 

40 

11    1 

12 

0.853 

0.637 

13  23.6 

18 

11 

36 

11    ' 

19 

0.844 

—0.630 

+12  50.0 

+14 

—11 

+32 

—11 

26 

0.837 

—0.623 

+12  14.7 

+11 

—11 

+28 

—11 
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SATELLITE    IV. 

Date, 
1864. 

AT  GKOCBNTRIO  SUPERIOR  CONJUNCTION. 

AT  TIME  OF  BCLIPSB,                       jl 

Factor  for  z*. 

Factor  for  y*. 

P- 

Eiaappearanr*.             1 

X. 

y. 

z. 

f. 

• 

1^ 

SATELLITE    I. 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE,  DESCRIBED  BY  THE 
SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 
FROM  THE  SUN,  FOR  THE  TIME  (0  AFTER  GEO- 
CENTRIC SUPERIOR  CONJUNCTION. 

t 

xf 

y 

t 

x' 

y 

t 

j' 

S' 

d     h   m 
0     0    0 
0     0  20 
0     0  40 
0     1     0 
0     1  20 

0     1  40 
0     2    0 
0    2  20 
0     2  40 
0     3    0 

0    3  20 
0    3  40 
0     4    0 
0     4  20 
0     4  40 
0     5     0 

-h     0.0 

5.4 

10.8 

16.1 

21.4 

+  26.6 
31.8 
36.9 
42.0 
46.9 

+  51.7 
56.4 
60.9 
65.3 
69.5 

-f-  73.6 

+  6.6 
6.6 
6.6 
6.6 
6.5 

-h  6.4 
6.3 
6.2 
6.1 
6.0 

+  5.8 
6.7 
5.5 
5.3 
5.1 

+  4.9 

d     h   m 
0     5  20 
0     5  40 
0     6     0 
0     6  20 
0    6  40 

0     7     0 
0     7  20 
0    7  40 
0     8    0 
0     8  20 

0     8  40 
0     9     0 
0     9  20 
0     9  40 
0  10    0 
0  10  20 

-h  77.5 
81.2 
84.7 
88.0 
91.1 

+  94.0 

96.6 

99.0 

101.1 

103.0 

+104.7 

106.1 

•     107.3 

108.1 

108.7 

+109.1 

+  4.7 
4.4 
4.2 
39 
3.7 

+  3.4 
3.1 
2.8 
2.5 
2.2 

+  1.9 
16 
1.3 
0.9 
0.6 

-f.  0.3 

d    h    m 
0  10  40 
0  11     0 
0  11  20 
0  11  40 
0  12     0 

0  12  20 
0  12  40 
0  13     0 
0  13  20 
0  13  40 

0  14     0 
0  14  20 
0  14  40 
0  15     0 
0  15  20 
0  15  40 

+  109!l 

i07.9 
106.9 

+  105,7 

im.s 

102,5 
1003 

+  95.8 
93.1 

m.2 

&7A 

83.1 

+  80,1 

1      -iU    ' 
0.4 
07 
1.0 

2.0   1 
2.3   , 
2.6 
2.9 

—  3.2 

3.7 
4JI 
4.3   , 

—  4.5 
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COORDINATES  IN  THE 

MEAN  APPARENT  ELLIPSE. 

SATELLITE    I. 

t 

f 

y 

t 

*' 

f 

t 

«* 

f 

d.    h.  m. 

M 

B 

d^    h.  m. 

n 

n 

d.    h.  m. 

tt 

ji 

0  16    0 

H-  76.4 

—  4.7 

1     1  40 

—  66.6 

-  b 

1   11     0 

-  97.6 

+  3.0 

0  16  20 

72.5 

6.0 

1     2     0 

70.8 

5.0 

1   11  20 

95.1 

3.3 

0  16  40 

68.4 

5.2 

1     2  20 

74.8 

4.8 

1  11  40 

92;j 

3.5 

0  17     0 

64.1 

5.4 

1     2  40 

78.6 

4.6 

1  12    0 

89;) 

3.8 

0  17  20 

59.6 

5.5 

1     3     0 

82.2 

4.4 

1  12  20 

86.1 

4.1 

0  17  40 

-+-  55.0 

—  5.7 

1     3  20 

—  85.6 

—  4.1 

I  12  40 

—  82.7 

+  4.3 

0  18    0 

50.3 

5.9 

1     3  40 

88.9 

3.8 

1  13     0 

79.1 

4.6 

0  18  20 

45.S 

6.0 

1     4     0 

91.9 

3.6 

1  IS  20 

75JI 

4.8 

0  18  40 

40.5 

6.1 

1     4  20 

94.7 

3.3 

1  IS  40 

71JI 

5X> 

0  19    0 

35.5 

6.3 

1     4  40 

97.3 

3.0 

1  14    0 

67.1 

5.2 

0  19  20 

+  30.4 

—  6.4 

1     5     0 

—  99.6 

—  2.7 

1  14  20 

—  62.8 

+  54 

0  19  40 

25Ji 

6.4 

1     5  20 

101.7 

2.4 

1  14  40 

58.3 

5.6 

0  20    0 

19.9 

6.5 

1     5  40 

103.5 

2.1 

1  13    0 

53.7 

5.8 

0  20  20 

14.6 

6.6 

1     6     0 

105.1 

1.8 

1   13  20 

49i> 

5.9 

0  20  40 

9.2 

6.6 

1     Q20 

1064 

lA 

1  13  40 

44.1 

6.1 

0  21     0 

+    3.8 

—  6.6 

1     6  40 

—107.5 

—  1.2 

1  16    0 

—  39.1 

+  6J 

0  21  20 

—     1.5 

6.6 

1     7     0 

108.3 

0.8 

1  16  20 

34.0 

6.3 

0  21  40 

6.9 

6.6 

1     7  20 

108.8 

OA 

1  16  40 

28.9 

64 

0  22    0 

12J 

6.6 

1     7  40 

109.1 

—  0.2 

1  17     0 

23.7 

6.5 

0  22  20 

17.6 

6.5 

1     8    0 

109.1 
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THE  APPARENT  ELEMENTS  OF   SATURN'S   RING. 
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of  the  Sun 

counted  on  Plane  of  Ring 

1       Date 

MiOor 

Minor 

Axis  to  Circle 

aboTethe 

above  the 

from  the  Ring's  As-             j 

'        Oh. 

AxiB. 

Axis. 

of  Declination 

Place  of  the 

Plane  of  the 

ft^^tndtng 

Node  on 

from  North 
toBMt. 

~2°19.5 

Ring. 

Ring. 

Equator. 

EcUptlo. 

0 

3^'71 

7^.62 

-+-11''2D'.8 

■+-  S56a 

250  56.4 

207  46.3 

20 

40.07 

7.99 

2  15.4 

11  30.3 

9    7.3 

251  31.0 

208  21.0 

40 

41.42 

8.17 

2  15.9 

11  22.3 

9  24.1 

251  26.5 

208  16.6  : 

60 

42.55 

8.10 

2  20.7 

10  58.5 

9  40.9 

250  45.0 

207  35.1 

80 

43.26 

7.79 

2  28.8 

10  23.1 

9  57.5 

249  34.9 

206  25.2 

100 

43.40 

7.33 

2  38.4 

9  43.5 

10  14.1 

248  11.3 

205    1.6 

120 

42.94 

6.81 

2  47.4 

9    7.7 

10  30.6 

246  51.9 

203  42.3  j 

1      140 

41.99 

6.36 

2  54.1 

8  43.0 

10  47.0 

245  52.3 

202  42.8  '■ 

160 

40.74 

6.07 

2  57.4 

8  34.2 

11    3.3 

245  23.5 

202  14.0  ; 

180 

39.37 

5.97 

2  56.6 

8  43.0 

11  19.5 

245  30.1 

202  20.8 

200 

38.06 

6.04 

2  51.9 

9    8.4 

11  35.6 

246  12.0 

203    2.8 

220 

36.92 

6.28 

2  43.6 

9  47.9 

11  51.7 

247  25.5 

204  16.3 

240 

36.02 

6.65 

2  32.3 

10  37.9 

12    7.6 

249    5.0 

205  55.9 

260 

35.42 

7.11 

2  18.5 

11  34.7 

12  23.4 

251    4.2 

207  55.2  • 

280 

35.13 

7.65 

2    3.1 

12  34.3 

12  39.2 

253  15.9 

210    7.0  . 

300 

35.16 

8.24 

1  46.9 

13  32.8 

12  54  8 

255  32.5 

212  23.7  ' 

320 

a5.52 

8.86 

1  30.9 

14  26.6 

13  10.4 

257  45.8 

214  37.0 

340 

36.20 

9.50 

1  16.3 

15  12.4 

13  25.8 

259  46.8 

216  38.2 

360 

37.18 

10.11 

1    4.1 

15  47.1 

13  41.5} 

261  26.4 

218  17.8  1 

366 

37.52 

10.29 

—1     1.1 

-4-15  55.0 

-»-13  45.7 

261  50.8 

218  42.2  j 

Fa 

ictor  which  is  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        -=  0.8801     k^.  Fa( 

rtor«  95445 

The  outer  ellipse  of  the  inner  Ring        —  0.8599            ** 

—  9.9344 

The  inner  ellipse  of  the  inner  Ring        »  0.6650'           '* 

c=  9.8228 

The  inner  ellipse  of  Bond's  dusky  Ring  =  0.5486            " 

=  9.7392 

Non.  —  Tbe  ilgn  of  2  indicates  whether  the  riiiblo  surftee  of  the  Ring  la  nor 

themortonthem 

THE   APPARENT  DISCS   OF   VENUS   AN] 

D  MARS. 

i 

1 
1 

rhe  Tened  Sines  of  their  Illiuninated  PorUons,  divided  by  their  A] 

pparent  Diame 

\m. 

1864. 

Yenos. 

Man. 

1864. 

Venua. 

Man 

Jan 

aary      15 

0.667 

0.966 

July            15 

1.000 

0.847     ; 

Feb 

ruary    15 

0.769 

0.946 

August       15 

0.990 

0.846 

Mai 

•ch         15 

0.844 

0.924 

September  15 

0  961 

1         0.865     i 

A  pi 

11          15 

0.908 

0.900 

October       15 

0.917 

1         0.914 

Ma3 

r         15 

0.955 

0.878 

November  15 

0.a58 

'         0.985 

Jun 

e           15 

0.988     '          0.859 

December  15 

0.786 

ojm 
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WASHINGTON  MEAN   TIME. 


PLANETARY  CONSTELLATIONS. 


Jan. 


Feb. 


Mar. 


2    6  581  <5  1^  C 1^  -h  5  59 

4  16  55  <5  j/  C Jl-hin\ 

5  846<59C 9-+-2  28 

5  12     1 ,       9  greatest  Iltd.  I^t.  N. 

6  8  21  <5   ^C ^-1  45 

7  23  50  D  h  O 

8  if)  41        g  preatest  elong.  E.  19    3 

10  1    3<J5C g— 5  31 

11  18  51        g  inQ 

13  20    7  6^<L l|;  — 5  51 


April 


-April 


15  1  49 

16  8  35. 
19  17  23| i 


g  stationary, 
g  in  Perihelion. 

SC ^  +2  21 

5  O  Inf. 

g  greatest  Hel.  Lat.  N. 

^l  stationary. 

h<L h  -f-  5  49 

J!l<L Jj; -4-058 

9  C 9  —  1  49 

<f  C ^-351 

5     1  50        g  stationary. 

5  12  29;  <J   ?  <f 9  4-  1  57 

5  13  50  <5   5  C 5  —  1  54 

10    655. SW€ m  — 533 

15  4  ii;n  -So 


24  10  57 

/ 

26  16  40 

27  19  - 

29  14  57  -J 

1  838  ^ 

4  453  X 

4  556 

6 

15  22    6 

18  6    5 

19  4  8 
25  19  13 
27    0  - 


28  19    6 

29  8  14 
1  13  28 

4  3  45 

5  3  19 


6  ^€ S-h2  31 

g  ffreatest  elong.  W.  26  31 
g  m  Q 

<5  h  C  ;  .  .  .  .  l2  -+-  5  46 
^  stationary. 

6  JHC :j;4-033 

g  in  Aphelion. 

9  in  Q 

<5   <?<C ^-538 

6   9  <L 9-524 


6    154<J»<C .S-720 

8  18    3|<J  W<C ti;~5  19 

10  15  18  D  §  0 


12  19  36 
14    5  17 

19  15    2 

20  18  7 
23  21  53 
25  11  10 
27    0  23 

29  22  19 

2  0  50 

3  0  48 

3  12  59 

4  0  45 


Jl  stationary. 

6  ^€ 


^+2  47 


O  enters  ^,  spring  begins. 
g  greatest  Hel.  Lat.  S! 
h€ l2  -+-  5  52 

WO 

J!l(£ 2^-4-0  24 

s  t|; s  -0  4 

(?<C (?--6  45 

S  O  Sup. 

hO 

9  C 9  —  6  18 


4  18  21        9  in  Aphelion.  ^     , 

5  6  V2  i  W  <L U;— 5  14 

6  4564h<[: g— 3     1 

8  18    8        g  in  a 

10  15  14  ^  ^(C ^^3    1 


May 


June 


July 


13  7  53        g  in  Pfrihelion. 

19  11  36  <5  9  U; 9—0    9 

20  \  IS  i  >i  C h-4-G    3 

23    ^  40  ^  21  (L j^-h034 

23  15  57        g  greatest  Hel.  Lat.  N. 


27    9  57 

29  15  44' 

30  20  23  <J 

2  16  23  <5 

3  20  16  <5 


9  greatest  Hel.  Lat.  S. 
g  greatest  elong.  E.  20  53 

Wa tp  —  5  13 

9  <C 9  —  3  51 

5  _    _  I      O  Eclipsed,  in  vis.  at  Wash. 

6  17  47  (5   5  <C 5  -+-2  49 

8    2  43  <J  ^  C 6 -+-3    *J 

11  16  561       g  stationary. 

12  13  38  j^  ^  O 

17    3  24        5  in  S 

17    6  42  <5  h  C h-+-6    8 

20    4  46  <5  :?;C Jj;-h0  52 

22  17    6  (5   g  p  Inf. 

27  7  30;       8  "1  Aphehon. 

28  7  -        i  greatest  Hel.  Lat.  S. 

29  14    5  S   i  <^ <y—  5  58 

^    0    0<5^C V~5    9 

1  5  19  <J    g   9 g  —  2  56 

2  14  20,  <5   g  <C g  —  2  59 


2  17  58  6 

3  20  23| 

4  14  6  <J 
6  21  33  <J 

13  14  llj<5 

13  20   -I 

15  10  48  6 

16  8  58  6 

16  17  21 

17  3    9 


9  C   ;  .  .  .  .  9  -+-  0  21 
g  stationary. 

&•€ 6  -^-3  14 

<f  W ^-026 

ha h-f-5  59 

h  stationary. 

^d. J/-t-i   0 

g  greatest  Hel.  Lat.  S. 
g  greatest  elong.  W  22  50 


20  11  44  O  enters  25*  summer  begins. 

21  4  44'       ^  in  Perihelion. 

22  16  40l       9  in  a 

23  138<J   9  ^ 9-0    8 

26    558  <J  WC W-5    0 


5^6   i  <L 
5  17,n  W( 


6 


29    5  17,nt|?0 

1  21  ll!<5   g  C 

2  0  19,  <J  ^  C   .  .  .  . 
2    2  15       ©in  Apogee. 


^-4  16 


2  19 

3  22 


60 
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PHENOMENA,    1864. 


WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


July 


Aug. 


Sept. 


Oct. 


d     h    m 

2  16  35 
2  18  16 
2  23  12 
5  17  22 
10    7    9 

10  23  13 

11  9   - 

13  16    8 

14  13   - 
16    7  38 


n  >l  O  o     , 

6    ^  & 8-0  45 

<5  9  C 9  -+-4  22 

5  in  a 

g  in  Perihelion. 


h    C    ;    .    .    . 

W  stationary. 

S  C  : 

21  stationary. 

S  9 


>Z  +5  36 
JJ^+O  50 
b  -hO  40 


16  18  14  <J 

17  18  33\6 
20  15  12 

23  12    5'<J 

24  20  33  ^ 


26 

29 

2 

3 

7 


1  52 

9    6 

11  10 

16  38 

9  12 


S  O  Sup. 
9  O  Sup. 
^  greatest  Hel.  Lat.  N. 

WC U;  —  4  47 

(?C ^-2  12 

9  in  Perihelion. 

^  C ^-+-334 

9  C 9  -4-6  35 

5  <C g  -H  6  19 

hC h  -h5    6 


.2i?  +  022 
n  7/  n 
2  38,       ^  ju  Q 
4  40 1       9  mreatest  Hel.  Lat  N 
18    1  55  -    *  ^ 


10    2    0  i  21C   '  ' 
10  14  45  D  V  O 
13    2  38;       «  in  8 
17    4  401       9  gre^ 
D  (?0 


18  6  46 

19  19  47 
23  8  45 
25  16  57 
27  23  57 


«in  Aphelion. 


^  u;<c  . .  . .  .  ty-437 

6  S€ <?-0    8 

i  ^€ ^4-3  51 

g  greatest  elong.  E.  26  14 


1  21  38  ^  9  C 9  -f-  5  25 

2  22  16  <5  5  C 5  —  0  24 

3  19  59|<{  l2  C l2  -4-4  36 

6  14    S  i  21C Jj;— 0  15 

10    3  17  g  stationary. 

12  16  37  g  greatest  Hel.  Lat.  S. 

13  1126(5  59 g— 536 

6W€ ti;-434 

6  S€ ^-*-l  41 


16    5    9 

20  16    6 

21  10  24 


22 
22 
23 
23 
29 

29 
1 
1 
1 
2 


0  46 

2  8 

1  25 
9  50 

3  43 

7  55 
7  46,;  i 

16  38 

17  19 

2  54 


6  &<L 6-h4    7 

O  enters  £^,  autumn  begins. 

6  9  h 9-136 

<j  e  O  Inf. 


wo 


<c  . . . . 
<c  . . . . 

in  8 

stationary. 
C    .  .   .  . 


5 

h 


-3    0 
4  13 


1  18 


Oct. 


Nov. 


Dec. 


d     h    m 

4    4    7  <5 
4    6-1 
6    6  24 
8  23  21 
12    6  12; 


2l€ :j;-052' 

^  stationary. 

Q  in  Perihelion. 

^  greatest  elong.  W.  18    2 

9^8 


13  9  41  <J  h  O 

13  14  53  <J  tp  C   .  . 

16  14  25;       5  greatest  Hel 

18  12  48,  <J    cj  C <J 

19  9    3<5^<C ^ 


22  16  50 
22  21  53 
25    2    8  <$ 

27  3  30  <J 

28  20  46;  <$ 


Ul  — 4 
.  Lat.  N. 


38 


3  10 

4  14 


<?8t- 


stationary. 
§   >Z 

9  V 

hC 


g  — 0  44 
9  —  I  19 
12+3  55 


9  14  16,  6 
9  23  12;  <5 

14  16  16  6 

15  11  14| 
15  17  30, 6 

19  6    2 

21  11  43'  6 

25  10  38  <5 

28  15    3,  <5 

29  -    - 


S  O  Sup, 


r 


29  10  42  <$   »  <r 

29  14  19  <J  2^  O 

30  13    3  ^    ' 
1  9  36  <J 


I? 


7  5  18<Jt|;C ti;-437 

8  2  44'       9  greatest  Hel.  Lat  S. 
Q  l«%  'u'       y  greatest  Hel.  I^t.  S. 

US    36   i€ ^+435 

13    059<5^<C ^-^4    5 

16  11   -        y  stationary. 

18    7  15  i'  ^  O 

20  19  55  O  enters  VJ,  winter  begins. 

21  19  57        5  greatest  elong.  E.  19  56 

23    0    7  6  h  <L h -1-3  20 

26    7  20a  t^O 


26  11  24 

28  15  55 

29  3  20 
29  11  51 


sue :5?-230 

8  in  9 
Q  stationary. 
<$  «  C 5-448 


31    8  48^9«:...,.?— 7 


2 


29    9    2<i   S  C  .  •  •  : -.5+2    6 
29   _    _        O  Eclipsed,  iiitis.  at  Wash. 

3iao25'(5:if<i: :y-i27 

1    6  18;<i9C 9-325 

9    1  54        ??  in  8  I 


XV— 4  42 
^  -H  4  12 
in  Aphelion. 
$C $M-4  12 

b  in  Aphelion. 

b   V 5  —  1  54 

h€ 12-4-338 

2l€ 21-1  58 

Iri  greatest  HeL  Lat.  N. 


5  —5  17 


9  —6  43 


I 


LATITUDES    AND    LONGITUDES    OF    THE    PRINCIPAL 

OBSERVATORIES. 


Abo.      .    .     .    .    N.  Lat  60**  26'  56".8  ±  O'Ml.     Aroelander,  Obs.  Astron.,  I.  p.  xxi. 
.  Long.  E.  from  Paris,  1"  19'"  47'.3.     Astr.  Nachr.,  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  consequence 
of  the  great  fire  of  1827,  by  which  the  University  buildings,  library, 
&C.  were  destroyed. 

llbUT N.  Lat   42**  39'  50"  ±  2".  \GoTJ\.T>,Axtr.  Journal, 

Long.  E.  from  Washington,  0"  13-  12\6  ±  0-.2.  |      V.  144. 

AltOia N.  Lat.   53^  32'  45''.27.     Gauss,  Beaimmung  des  Breiten-  Dhtersckiedes 

zwischen  den  Stemwarten  von  Gottingen  und  Ailona,  p.  71.  In  the 
edition  of  Schumacher's  BiUfstafeln,  published  by  Warnstorff, 
Altona,  1845,  the  latitude  of  Altona  is  given,  p.  114,  as  +53°  32'  45''.7. 
Long.  E.  from  Greenwich,  0''  39"  46M51  ±  0'.042.  Struve,  Bxped. 
Chronamet,  executde  in  1844,  entre  AUona  et  Greenwich,  p.  206. 

iU  AAei.       .     .     N.  Lat.  42^  16'  48".     BrIinnow,  Astr.  Journal,  V.  112. 

Long.  W.  from  Washington,  0"  26"  41'.0.  Brunnovt,  Astr.  Journal,  V. 
145. 

AflMOtt.  .     .    .    •    N.  Lat  37°  58'  20"  ±  1".     Bouris,  Astr.  Nackr.,  XXXIIL  197. 

Long,  E.  from  Paris,  1**  25™  34\23  ±  V.  Erg anzungs- Heft  zu  den  Astr. 
Nackr,,  1849,  p.  151.  This  longitude  was  obtained  from  moon-culmi- 
nating stars  observed  on  ten  nights  at  Athens  and  Hamburg.  The 
result  of  a  series  observed  at  Athens  and  Copenhagen  gave  the  longi- 
tude of  Athens  6'.84  farther  East,  but  this  series  was  rejected.  Jbid., 
pp.  150,  151,  158.  Diminishing  the  E.  longitude  of  Hamburg  in  con- 
formity with  Struve's  chronometric  determination,  we  have  for  the 
longitude  of  the  meridian-circle  1"  25™  33'.73  ±  V. 

The  centre  of  the  Observatory  is  0*.19  W.  from  the  meridian-circle, 
Erg.'Heft  z.  d.  Astr.  Nachr,,  p.  152. 

IMijb   .     .     .     •    N.  Lat   52^  30'  16".68  ±  0".2.     Encke,  Astr.  Nachr.,  XXIH.  372. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

Berlin  E.  from  Altona,  0  13  48  J8  ±  0.03  BerlAstr.  Jahrh.,  1839, 

Altona  E.  from  Greenwich,  0  39^  46.15  [p.  275. 

Berlin  "  «  0  53  34.93 


476 


THE  PRINCIPAL   OBSERVATORIES. 


Bilk. 


The  old  Observatory  was  situated  C  56''.72  North  {BerL  Astr.  Jahrb., 
1839,  p.  242 ;  Aitr.  Nachr.,  XXIII.  370),  and  0'.39  West  {Ibid.,  pp. 
261,  265),  of  the  new  one.  Hence  we  have  for  the  old  Berlin  Ob- 
servatory, 

N.  Lat  52^  31'  13".4. 

Long.  E.  from  Greenwich,  0**  53"  34'.54. 

N.  Lat   51**  12'  25".     Astr.  JUachr:,  XXVIL  300. 
Long.  W.  from  Berlin,  O"*  26™  30*.     Ibid. 


Bonn. 


N.  Lat   50°  43'  45".0.  |  Orally  communicated  by  Prof.  Arge- 

Long.  E.  from  Paris,  0**  19™  3'.  )      lander  to  the  compiler. 

The  provisional  Observatory  on  the  Alter  ZoU,  in  which  were  made 
the  ob8ei*vations  published  in  Vol.  I.  of  the  Bonn  series,  was  situ- 
ated in 
N.  Lat   50**  44'  9". 
Long.  E.  from  Paris,  0**  19™  5'.5,     Bonn  Astr.  Beobb^  I.  p.  i. 


Bmlan. 


Braueh. 


Cambridge  (Eng.). 


Cambridge  (Hau.). 


N.  Lat  51®  6'  56".     (MS.  communication  from  Professor  Boguslawski 
to  Professor  Encke.)     BerL  Astr.  Jahrb.,  1852,  p.  289.     The  value 
given  in  the  BerL  Jahrb.  previously  to  1851,  was  51®  6'  30".0. 
The  Longitude  given  in  the  table  is  derived  from  a  mean  of  four  deter- 
minations of  the  longitude  E.  from  Parisj  viz. :  — 

Triangulation  in  1805  (fire-signals),  Astr.  Nackr.,  ^ 

XVL  371,  0  58*  48!6 

Steczkowski  (6  star-immersions),  IbicL,  48.17 

Hansen  (occultations),  Astr.  Naehr.y  XVII.  170,  48.74 

Erman  and  Petersen  (meteors),  Astr.  Nachr.y 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  58  48.54 

N.  Lat   50®  51'  10".7.     Annaks  de  VObs.  de  BruxeOes,  1837,  p.  264. 
Long.  E.  from  Greenwich,  O*"  17"  27'.6.     Quetelet,  Mem.  de  tAcad. 
R.  de  BruxeOes,  XVL  18. 

N.  Lat   52®  12'  51".76.     Camb.  PkiL  Trans.,  V.  279. 
Long.  E.  from  Greenwich,  O"  0™  23-.54.     Ibid.,  III.  168. 

N.  Lat    42®  22'  48".6.     Peirce,  Mem.  Amer.  Acad.,  N.  S.,  IL  203. 
Long,  by  the  telegraphic  determinations  of  the  U.  S.  Coast-Survey,  Cam- 
bridge E.  from  Stuyvesant  Garden,  N.  Y.,  n     «     . 
By  34  sets  of  clock-signals, 
"    10    "     «  star-signals  (Western), 
"   24    «     "           "          (exchanged  E.  and  W.), 
«   17    "     «           «           (Eastern), 
Mean, 
Geodetic  reduction  to  dome  of  Cambridge  Observatory, 
Stuyvesant  Garden  E.  of  Jersey  City  (geodetic), 
Cambridge  E.  from  C.  S.  Station,  Jersey  City, 
Jersey  City  E.  from  Washington  (see  Philadelphia), 
Cambridge  (dome)  E.  from  Washington, 


0 

11  26.10 

26.13 

25.96 

26.18 

0  11  26.09 

—0.02 

0  11.93 

0 

11  38.00 

0 

12    3.54 

0  23  41.54 
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Cape  of  Good  Hope.     S.  Lat.   33**  56'  3".     Henderson,  Mem,  R.  Astr.  Soc.,  VL  180. 
Long.  E.  from  Greenwich,  ^ 

By  Greenwich  Observations,    1  13  56.1     Ibid.,  p.  126. 
"    Cambridge  " 

**    Ibo  « 

"    Edinburgh  " 

Mean, 


55.04 

4. 

p.  127. 

58.56 

u 

p.  128. 

54.2 

(( 

p.  129. 

1  13  56.0 


Chriltiuiia.      .     .    N.  Lat.   59^  54'  43".7. 

Long.  E.  from  Paris,   0"  33™  33\3.  j" 


I  Astr.  Joumdy  II.  173. 


CiieiDBati.       .     .     N.  Lat   39*»  5'  54 '.     J«<r.  iVocAr.,  XXI n.  313.     - 

Long.    W.    from    Washington,    O'*    29-"    46'.85.       (U.    S.    Coaf^t-Sur^ 
vey.)     Proc,  Amer,  A890C.  for  Adv.  Science,  Cincinnati,  1851,  p.  U8- 


Copenbageilt      .     .     By  Copenhagen  Observatory  is  usually  understood  the  "  Round  Tower " 
of  the  University.     The  new  instruments  are,  however,  mounted  in  a 
temporary  wooden  building  known  as  "  Holkens  Bastion."     (Set*  Aitr^ 
iVacAr.,  XIX.119). 
N.  Lat  of  the  Round  Tower,   55**  40'  53". 
For  the  Longitude, 

Holkens  Bastion  E.  from  Altona, 
Hansen  {Astr.  Nackr,,  VIH.  281), 
Schumacher  {Ast,  Nachr.,  IX.  463), 

Mean, 
Altona  E.  from  Greenwich, 
Holkens  Bastion  E.  from  Greenwich, 
Round  Tower  E.  from  Holkens  Bastion  (Wurm, 

Astr,  Nachr.,  III.  438 ;  V.  337),  

Round  Tower  E.  from  Greenwich,  0  50  19.30 


Astr.  Nackr,,  V.  366. 


0  10  32.585  (imM) 
32.565  (19.42) 

10  32.583 
39  46.151 
50  18.734 


0.57 


I 


Cneow. 


N.  Lat   50^  3'  50".0  ±  0.09.    Weissk,  Astr.  Nachr.,  VHL  175  i  XW. 

256. 
Longitude  E.  from  Paris, 

Mean  of  19  obs.  by  Wurm  (Astr.  Nachr,,  VH.    ^ 

458,  Vin.  358),  (6  of  the  25  being  rejected,)  1  10  28.986  ±  OAQl 

Mean  of  25  obs.  by  Steczkowski  (Astr.  Nackr., 
XVI.  352),  30.221  ±  0.301 

Mean  of  4  obs.  by  Steczkowski  (Astr.  Nachr.^ 

XVIH.  332),  29.760  ±  0.085 

Mean  of  16  obs., of  three  occultations  (Stecz- 
kowski, Astr.  Nachr.,  X.  232),  30.95    ±  0.253 

Assigning  to  each  of  these  determinations  a 
weight  proportional  to  the  number  of  obser- 
vations from  which  it  was  derived,  we  obtain 
the  mean, 

Cracow  E.  from  Paris,  1  10  29.78 
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Bnbliii.  . 
Borham. 
Edinburgh. 
Florence. 


N.  Lat.   58*  22'  47''.40  d=0".05.     Strute,  PosiU  Med^  p.  xL 

Long.  E.  from  Paris,   1'  37"  32!70     Wurm,  Astr.  Nachr.,  HI.  437. 

33,5      Bessel,        «  111.46. 

Mean,  1  37  33.1 

N.  Lat   53* '23'  13". 

Long.  W.  from  Greenwich,  O"*  25"  22*.    Astr.  Nachr^y  X.  274. 

N.  Lat.   54*  46'  6".4. 

Long.  W.  from  Greenwich,  O*"  6-  18'.0.    Astr.  Nachr.,  XXVI.  215. 

N.  Lat.   55*  57'  23".2. 

Long.  W.  from  Greenwich,   0*  12"  43'.0.     Edinb.  Ohserv,,  X.  v. 


N.  Lat.    43*  46'  40".8.     Zach,  Cknre^p.  Astran.,  L  15. 
Long.  E.  from  Paris,  0"  35™  40*.2.     Ibid.,  p.  14. 


Geneva. 


Georgetown. 
Gotha.   .    . 


Gottingen. 


N.  Lat  by  observationg  of  pole-star,     46  11  58.72  ±  0.1 

"*  «  «  nadir-point,       58.97  ±  0.1 

Mean,  46  11  58.84  Plantamour,  MSm. 

[de  la  Soc»  de  Physique  et  d*Htst,  NaL  de  Geneve,  XI.  15. 
Long.  E.  from  Paris,   0*"  15™  16'.22.     Astr.  Nadir.,  XX.  7. 

N.  Lat   38*  54'  26".l.     Astron.  Joum.,  L  69. 

Long.  W.  from  Washington,   O**  0™  6'.20.    AOnm.  Joum.,  L  70. 

(Seeberg.) 

N.  Lat  50*  56'  5' .19.     Gauss,  Best.  d.  Brett.- Vhtersek.,  p.  80. 

For  the  Longitude  E.  from  Paris, 

WiTRM  found  by  1 1  occultations  (Astr.  Nachr.,  ^ 

IL  405),  0  33  34".8  ±  0.13 

Peters  found  {Astr.  Nachr.,  V.  68),  ^^^ 

Seeberg  East  from  Altona,  3  10.2       2 

«       <<      GotUngen,  8     8.9     15 

West    «     Konigsberg,      39     5.6     18 
East    «     Paris,  83  84.8     24 

West  «     Vienna,  -  22  38.0     17 

Whence,  using  the  present  data,  we  find, 

Seeberg  E.  from  Paris,  0  33  33.66 

Mean,  0  33  34.2 

For  the  Observatory  attached  to  Professor  Hansen's  house. 

Long.  E.  from  Paris,  0*"  33™  30*.046.      Schumacher,  Astr.  Nachr., 
XXIIL263. 

Gauss  found,  Best.  d.  Brett.-  Vniersch.,  p.  71,  for  the  N.  Latitude  of  ihe 
meridian-circle,  51*  31'  47".85,  with  the  weight  60.9. 

The  Longitude  of  the  same,  Gauss  found  (Ibid.)  by  his  trigonometrical 
survey  to  be  West  of  the  meridian-circle  in  Altona  by  7.211  Paris 
toises.  Using  Bessel's  data  we  find  1'  »=  148.33  toises,  whence  we 
have, 


r 
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Gottingen  West  of  Altona,  0  0  0.049 
Altona  East  of  Greenwich,  0  39  46.151 
Gdttingen  East  of  Greenwich,  0  39  46.102 
For  the  old  Observatory, 

Lat.  —  +5r  81'  55".6.     MancUL  Corr^  XXVIL  483. 

Long.  E.  of  Paris,   0"  30'"  25'.2.     Astr.  Nachr,,  II.  407,  408. 

Gmnwiell.  .    .    .    N.  Lat.   51*  28^  38".2.     Airy,  Menu  Astr.  Soc.,  XVII.  49. 

Long.  W.  from  Paris,  0"  9™  21^.46  ±  15.     Henderson,  Phil.  Trans.j 
1827,  p.  286.     See  also  Washington. 

Himborg.    .     •    .     N.  Lat.   53*  33'  7'',  by  geodetical  connection  with  Altona.    Preface  to 
RuuKBR*s  Catalogtie. 
The  Longitade  given  in  the  table  is  derived  thus :  — 

Hamburg  E.  from  Altona  (Hansen,  Astr.  Nachr.^  ^ 

VnL277),  0    0    7!41 

Altona  E.  from  Greenwich  (Struye,  Eoi^,  CAron. 

de  1844),  0  39  46.15 

Whence  Hamburg  E.  from  Greenwich,  0  39  53.56 


...    N.  Lat   41*  14'  42 '.6.     Loomis,  TVans.  Am.  Phil  Soc.,  N.  S.,  X.  61. 
Long.  W.  from  Philadelphia  (U.  S.  Coast-Survey), 

h       n        • 

By  3  sets  Eastern  clock-signals,  0  25     5.72 

«    2    "    Western         "  5.68 

0  25     5.70 
Philadelphia  E.  from  Washington,  7  33.64 

Hudson  W.  from  Washington,  0  17  32.06 

Professor  Loomis  deduced  from  moon-culminations, 

Hudson  W.  from  Greenwich,   5*'  25'"  41'.3.     Astr.  Joum,,  I.  67. 

Im N.  Lat   55*  47'  23".l.    A^.  Nachr.,  XXVIH.  47. 

Long.  E.  from  Beriin,  2'*  22"  57'.0.     B&rL  Astr.  Jahrh.,  1854,  p.  293. 

liligdierg.      •     •    N.  Lat   54*  42'  50".4.     Bessel,  Astr.  Nachr.,  I.  248. 

Long.  E.  from  Paris,   1  12™  38!8     Wurm,  Astr.  Nachr.,  IH.  437. 

38.93  Bessel,  "*■  111.  46. 

Mean,  1  12  38.9 

iRmanBUfer. .     .     N.  Lat   48*  8'  23".81   ±  0".03.     Astr.  Naehr.,  XXXVH.  271. 

Long.   E.  from  Paris,    0*  47"   11'.96,      Schumacher,    Astr.  Nachr.^ 
XXm.263. 

kipiie (Pleissenburg.) 

N.  Lat    D' Arrest,  Agtr.  Nachr.,  XXVIH.  ^  ^^gi^t^ 

148,  5l'  20'  20!!7  ±  0.36    26.37 

IXArrest,  Astr.  Nachr.,  XXVIII.  160,  20.4 

Long.  E.  from  Greenwich,   O"  49"  28".5. 
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leydea N.  Lat.  52*  9'  28".16  ±  0".15  |  Kaiser,  Astr.  Nadir^ 

Long.  E.  from  Pai-is,    O**  8™  35'.97  ±  0M9  )      XVII.  100. 

llverpool.    .     .     .     N.  Lat.  53**  24'  47".40.     Memmrs  R.  Astr.  Soc,  XXVI.  7. 

Long.  W.  from  Greenwich,   O"*  12'°  0*.ll.     Naut.  Aim.,  1852,  p.  598. 

LoDCJon (Mr.  Bishop's  Observatory.) 

N.  Lat.    51**   31'  29".8.      Astr.    OU.  at  the    Observatory   South    Villa, 

p.  xix. 
Long.  W.  from  Greenwich,   O**  0™  37M. 

Hadras. ....    N.  Lat.  13*  4'  9".2. 

Long.  E.  from  Greenwich,  5"  20*"  57".    Taylor,  Madras  General  Caial., 
1844,  Pre/,  p.  ii. 

Hannheim. .    .    .    N.  Lat.  49*  29'  12".9.     Astr.  Nachr.,  XII.  129. 

Long.  E.  from  Paris,  as  determined  i,     ^     , 

By  WuRM,  from  occultations  {Astr.  Nachr.,  Vm.  458),        0  24  29.92 
«    connection  with  Strasburg  {Asir.  Nachr.,  XV.  280),  29.87 

«  «  «     Vienna  {Asir.   Nachr.,  XV.   279  ; 

XXm.  263),  30.28 

By  connection  with  Dunkirk  (Muffling,  Astr.  Nachr., 

XV.  279),  30.05 

By  Olufsen  from  solar  eclipse  {Astr.  Nachr.,  XXTT. 

234),  30.10 

Mean,  0  24  30.04 

Markree.      ...     N.  Lat   54*  10'  31".72.     Astr.  Journal,  U.  12. 

Long.  W.  from  Greenwich,  0"  33"  48'.4.     Naut.  Aim.,  1852,  p.  598. 

HaneiUei.   .     .     .     N.  Lat.   43*  17'  49".     Mbnatl  Corresp.,  XIIL  139. 
Long.  E.  from  Paris,  according  to 

LiNDENAU  {MonatL  Corr.,  XIX.  421), 
WuRM  {MonatL  Corr.,  XXVL  185), 

«      {Astr.  Nachr.,  IV.  33), 
Innbs  {Astr.  Nachr.j  VIII.  435), 

Mean, 

Milan (Brera.) 

N.  Lat.    45*  28'  0".7.     Corresp.  Astron.,  V.  300;  Efem.  Astr.  di  Mi- 

lano,   1846,  ^pp.,  pp.  73-86. 
Long.  E.  from  Paris, 

Dausst  found  from  31  occultations  {Conn.  d.  Temps,         ^ 

1836,  Add.,  p.  131),  „    .      ^  2^  24.91 

LiTTROW  found  Milan  W.  from  Vienna  {Bid.),  2Si5M 

56  11.07 

0  27  25.44 
Mean,  0  27  25.18 


Mo.  Ob*. 
4 

h       m       • 

0  12  7.7 

19 

7.6 

12 

7.5 

4 

7.05 

0  12  7.53 
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ladena. .     .     .     .     N.  LaU   W  38'  52".7d.     Bianchi,  Astr.  Nachr^  XVI.  221  j  Aitl  dd  It 
Osserv.  di  Modena,  I.  336  (1834). 
Long.  E.  from  Milan,   0"  6™  55'.99.     Ihid.,  p.  337. 
Hence  E.  from  Paris, 

h       ID         ■ 

By  comparison  with  Milan   0  34  20.45 

WuBM  from  occultations,  23.5  Astr.  Nachr.,  I.  504 

"  "  "  24.5  «  III.  222* 

Steczkowski  from  occultations,    21.81  "  XVI,  290,  302. 

Olufsen  from  solar  eclipse,  22.32  "  XXIL  234. 

Mean,  0  34  22.51 

lOSMfW.       .     .     .    N.  Lat   55^  45'  19".83  ±  0.08.     Schweizer,  Astr.  Naehr.,  XXXVIH. 
100. 
Long.  E.  from  Greenwich,  2*'  30-  16'.93.    Astr.  Nachr.,  XXX  \' I J  I.  Um. 

Imiieh.       .     .     .     (Bogenhausen.) 

N.  Lat.   48*  8'  45".     Soldner,  Astr.  Nackr.,  DC  422. 
Long.  E.  fit)m  Paris,   O''  37™  4'.98.     Astr.  Nachr.,  YIU.  146. 

RapICS.  ....     N.  Lat.    40*  51'  46".63.     Brioschi,  Astr.  Nachr,,  V.  294. 

The  Longitude  adopted  is  that  by  which  Peters  has  apparently  ma<le  Km 
reductions,  Astr.  Nachr.,  XXIII.  302,  303,  according  to  whwh  wa  liiMe, 
Naples  E.  from  Berlin,   O**  3"  26'.0. 
For  determinations  from  solar  eclipses  by  Brioschi  and  SantikI|  see 
Astr.  Nachr.,  VL  413. 

Olmntl N.Lat   49*  35'  40".  I  j^   7ir   j.     yvvvtt  tt 

Long.  E.  from  Greenwich,   1-  9-  OM.  |  ^*^-  ^^^^^  XXXVn.  7L 

Oxford N.Lat.   51*  45'  36 ".0.  >  ,,         „      ,^,^ 

Long.  W.  from  Greenwich,   0^  5-  2'.6.  |  ^«^-  ^^^  ^^^^^  ^-  ^^^^* 

Padnft.   .     .     .     .     N.Lat   45*  24'  2 '.5.     Santini,  ^«<r.  ^oc^r.,  VI.  411 ;  X  VII.  ^40. 
Long.  E.  from  Paris, 

WuRM  (Astr.  Nachr.,  IV.  347),  0  38*  7 J 

Padua  E.  from  Milan  by  powder  signals  ^ 

(Fallon,  Astr.  Nachr.,  IV.  11^),  0  lo"  43!27 

Milan  E.  from  Paris,  27  24.18 

"'  0  38  7.4^ 

Mean,  Padua  E.  from  Paris,  0  38  7.57 

Palcnno.     .     .     .     N.  Lat   38*  6'  44".     Cacciatore,  Del  Real  Osservatorio  di  Pahrmo 
Lihri,  VII.,  VIIL,  IX,  p.  2 ;  Storia  Celeste  del  R.  Osserv.  di  Palermo, 
in  Ann.  d.  Wiener  Stemwarte,  XXIV.  6. 
Long.  E.  from  Paris,   0**  44™  4'.0.     Daussy,  Add.  Conn,  d,  Jhnps,  1835, 
p.  8. 

Bianchi,  Astr.  Nachr.,  XVTL  350,  calls  the  latitude  of  the  rulermo 
Observatory,  +38*  6'  25".50. 
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St.  Petersburg. 

Philadelphia. 


Prague. 


Palkowa. 


Rome. 


THE  PRINCIPAL  OBSERVATORIES. 

.     S.  Lat.   33^  48'  49".79.     Rumker,  Phil  Trans,,  1829,  Pai't  III.  p.  16. 
Long.  E.  from  Greenwich,   lO**  4"  6'.25.     Ibid.,  p.  29. 

.    N.  Lat.   48*  50'  13".2.     Cwin.  d.  Temps,  1835,  p.  856. 
Long,  as  above  under  Greenwich. 

.     (Academy.) 

N.  Lat  59**  56'  29".67. 

Long.  W.  from  Pulkowa,   0"  5M94.     Struve,  Description  de  VOhs.  de 
Poulkova,  p.  292. 

.    N.  Lat.   39**  57'  7".5.     MS.  communication  from  Professor  Kendall. 
Long.  E.  from  Washington  (U.  S.  Coast  Survey), 

mi 

By  5  sets  Eastern  clock-signals,         7  33.66 
«       «       Western        "  33.60 

Mean,  7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

m         • 

By  2  sets  Eastern  clock-signals,       12     3.58 
**      «      Western        «  3.5^ 

Mean,  12     3.56 

Long.  W.  from  Jersey  City  Station, 

By  8  sets  Eastern  clock-signals,         4  29.91 

u  u  u  a  29.84 

Mean,  4  29.88 

Hence  we  may  use,  ^ 

Jersey  City  Station  E.  from  Philadelphia,        0    4  29'.89 

«  "  «        Washington,         0  12     3.58 

Philadelphia  «  «  0    7  33.64 

.    N.  Lat.   50*  5'  18".5.     Datid,  Astr.  Nachr.,  Vm..  198. 
Long.  E.  from  Paris, 
Mean  of  6  occultations  (Asir.  Nachr.,  XVL  299,        »,     „     . 

302),  0  48  2L66  ±  4.15 

Hansen  from  occultations  {Astr.  Nachr.^  XVH. 

170),  19.59  ±  8.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50 

.     N.  Lat  59*  46'  18".70.     Struve,  Descr.  deVOhs.de  Poulkava,  p.  290. 

Long.  E.  from  Altona  {Exp.  Chnm.  de  1843,  ^ 

p.  144),  1  21"  32!523  ±  0.O39 
Altona  E.  from  Greenwich  {Exp.  ChroTU  de 

1844,  p.  206),  0  39  46.151  ±  0.042 

Pulkowa  E.  from  Greenwich  {Exp.  Chron,  de 

1844,  p.  ix.),  2     1  18.674  ±  0.057 


(CoUegio  Romano.) 

N.  Lat   41*  53'  54".     Conn.  d.  Temps,  1840,  p.  354. 
Long.  E.  from  Greenwich,   O**  49™  54'.7.     Astr.  Nachr.,  VIIL  88. 
61 
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III  ftnUid».  .     .     N.  LaU   36''  27'  45".     Corretp.  Asiron.,  XIV.  240. 

Long.  W.  from  Paris,   0"  Si"  10\6  ±  0'.31.    Astr.  Nachr.,  DL  358. 

Iinliagp*     •     •     •     (National  Observatory.) 

S.  Lat.   33**  26'  24".8.     Gilliss,  Agtran.  Journal,  IIL  55. 
liong.  W.  from  Greenwich,    4*"  42"  18*.9.      Gilliss,  Astron,  Journal^ 
IL  118. 

kineobers.     .    .    N.  Lat.  50**  5'  lO'M.  >   ,       ^ 

^  Long.  E.  fn,m  Berlin,  O'  12"  U']^'  ^-*-.  ^^^  1^4,  331. 

Dpnla N.  Lat  59**  51'  31^5.     &qii\jj.tz,  Nova  Acta  Reg.  Soc.ScUpscdayJl.  20^. 

Long.  W.  from  Stockholm,         0     \  43!64     Ihid.y  IL  218. 
Stockhokn  E.  from  Greenwich,  1   12  14.8 
Upsala  E.  from  Greenwich,         1  10  31.2 

rienna.  .     .     i     .     N.  Lat.   48**  12'  35".5.     Bed.  Astr.  Jakrb.,  1852,  p.  290. 

Long.  E.   from   Paris,    0**   56""    11\07.      Schumacher,  Astr.  Nachr.^ 
XXin.  263. 

WiShiligtOD.     .     .     N.  Lat.   38**  53'  39".25.    Astrm.  Joum.,  in.  12. 

Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  Coast  Sur- 
vey, up  to  1852,   5"  8"  11'.2. 

The  situation  of  the  first,  or  provisional.  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss,  was, 
N.  LaU  38**  53'  32".8.  .  Gilliss,  Astr.  Obs.,  p.  viii. 
Long.  W.  from  Greenwich,   5'*  8™  4\6.     IbidL,  p.  x. 

WUna,   ....     N.  Lat   54*^  40'  59''.1.    Attr.  Naehr.,  TV.  562. 

Long.  E.  from  Paris,  h     m     . 

WuRM  from  22  occultations  {Astr.  Nachr.,  VIII.  96),  1  31™  50*4 

Steczkowski  from  1  occultation  {Astr.  Nachr.,  XVL  302),  48.3 


Mean,  1  31  50.31 

These  results  are  arranged  in  the  following  Table  for  reference. 
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POSITIONS  OF  THE   PRINCIPAL   OBSERVATORIP^S. 

(North  Latitudes  and   West  Longitudes  are  considered  as  positive,) 

Longitude 

LoDgltnde 

LoDgltode 

PlBM. 

Latitude. 

fjrom  WtBhington 

from  Washington 

from  Oreeowieh 

In  Time. 

in  Arc. 

ioAn. 

Abo, 

-+-60  26'  56.8 

h      m       8 

—  6  37  20.0 

260  40    0.6 

337^  42  48.6 

Albany,     . 

-4-42  39  50.0 

—  0  13  12.6 

356  41  51.0 

73  44  39.0 

Altona, .     . 

^-53  32  45.3 

—  5  47  57.4 

273    0  39.8 

350     3  27.8  , 

j  Ann  Arbor, 

4-42  16  48.0 

4-  0  26  41.0 

6  40  15.0 

83  43     3.0  , 

Athens, 

4-37  58  20.0 

—  6  43    6.4 

259  13  24.2 

336  16  12.2  1 

Berlin,  .     . 

4-52  30  16.7 

—  6     1  46.1 

269  33  28.1 

346  36  16.1 

Bilk,     .     . 

4-51  12  25.0 

—  5  35  16.1 

276  10  58.1 

353  13  46.1 

Bonn,    .     . 

4-50  43  45.0 

—  5  36  35.7 

275  51     5.1 

352  53  53.1 

Breslau,     . 

4-51     6  56.0 

—  6  16  21.2 

265  54  42.0 

342  57  30.0 

Brussels,    . 

4-50  51  10.7 

—  5  25  38.8 

278  35  18.0 

355  38    6.0 

Cambridge  (Eng.), 

-t-52  12  51.8 

—  5    8  34.7 

282  51   18.9 

359  54    6.9  , 

Cambridge  (Mass.), 

4-42  22  48.6 

--  0  23  41.5 

354     4  36.9 

71     7  24.9  ! 

Cape  of  Good  Hope, 

—33  56    3.0 

—  6  22    7.2 

264  28  12.3 

341  31     0.3 

Christiania,    .     .     . 

-1-59  54  43.7 

—  5  51     6.0 

272  13  30.6 

349  16  18.6 

Cincinnati,   . 

4-39     5  54.0 

-h  0  29  46.9 

7  26  42.8 

84  29  30.8 

Copenhagen, 

-1-55  40  53.0 

—  5  58  30.5 

270  22  22.5 

347  25  10.5 

Cracow,     . 

4-50    3  50.0 

—  6  28    2.4 

262  59  23.4 

340    2  11.4  ' 

Dorpat, 

-h58  22  47.1 

—  6  55    5.8 

256  13  33.6 

333  16  21.6 

Dublin, 

-1-53  23  13.0 

—  4  42  49.2 

289  17  42.0 

6  20  30.0  j 

Durham,    . 

-H54  46     6.4 

—  5     1  53.2 

284  31  42.0 

1  34  30.0 

Edinburgh, 

-1-55  57  23.2 

—  4  55  28.2 

'   286     7  57.0 

3  10  45.0  1 

Florence,  . 

4-43  46  40.8 

—  5  53  12.9 

271  41  47.1 

348  44  35.1 

Geneva,     . 

4-46  11  58.8 

—  5  32  48.9 

276  47  46.8 

353  50  34.8 

Georgetown, 

-t-38  54  26.1 

-f-  0    0    6.2 

0     1  33.0 

77    4  21.0  i 

Gottingen, 

-f-51  31  47.9 

—  5  47  57.3 

273    0  40.5 

350    3  28.5  1 

Gotha,  .     . 

4-50  56     5.2 

--  5  51     6.9 

272  13  17.1 

349  16     5.1 

Greenwich, 

-1-51  28  38.2 

--5     8  11.2 

282  57  12.0 

0    0    0.0 

Hamburg, . 

4-53  33    7.0 

—  5  48     4.8 

272  58  48.6 

350     1  36.6 

Hudson,     . 

-»-41  14  42.6 

4-  0  17  32.1 

4  23     0.9 

81  25  48.9 

1  Kasan,  .    . 

-H55  47  23.1 

—  8  24  43.1 

233  49  13.1 

310  52     1.1 

1  Konigsberg, 

4-54  42  50.4 

—  6  30  11.6 

262  27     ^.^ 

339  29  54.6 

'■  Kremsmunste 

r,   . 

-»-48     3  23.8 

—  6     4  44.6 

268  48  50.7 

345  51  38.7 

'  Leipsic,      . 

4-51  .20  20.7 

—  5  57  39.7 

270  35     4.5 

347  37  52.5 

Leyden,     . 

-t-52     9  28.2 

—  5  26    8.6 

278  27  50.6 

355  30  38.6 

Liverpool, . 

4-53  24  47.4 

—  4  56  11.1 

285  57  13.7 

3    0     1.7  ; 

London,     . 

-f-51  31  29.8 

—  5     7  34.1 

283    6  28.5 

0  9 16.5 ; 

I  Madras,     . 

-1-13     4     9.2 

—10  29    8.2 

202  42  57.0 

279  45  45.0  , 

1  Mannheim, 

-f-49  29  12.9 

—  5  42    2.7 

274  29  19.5 

351  32     7.5 

,  Markree,   . 

4-54  10  31.7 

—  4  34  22.8 

291  24  18.0 

8  27     6.0  ; 

1  Marseilles, 

-1-43  17  49.0 

—  5  29  40.2 

277  34  57.2 

354  37  45iJ 

1  Milan,  .     . 

4-45  28     0.7 

—  5  44  57.8 

273  45  32.4 

350  48  20.4 

1  Modena,     . 

4-44  38  52.8 

—  5  51  55.2 

272     1   12.5 

349     4     0.5 

j  Moscow,    . 

4-55  45  19.8 

—  7  38  28.1 

245  22  58.5 

322  25  46.5 

1  Munich,     . 

-f-48     8  450 

—  5  54  37.6 

271  20  35.4 

348  23  23.4 

1  Naples, 

4-40  51  46.6 

—  6     5  12.1 

268  41  58.1 

345  44  46.1  ^ 

1  Ohnutz,      . 

-H49  35  40.0 

—  6  17  11.3 

265  42  10.5 

342  44  58.5  | 

1  Oxford,      . 

4-51  45  36.0 

—  5     3     8.6 

284  12  51.0 

1   15  39.0 

Padua, .     .     . 

4-45  24    2.5 

—  5  55  40.2 

271     4  56.6 

348     7  44.6 

\  Palermo,    . 

-f-38     6  44  0 

—  6     1  36.7 

269  35  50.1 

846  38  38.1 

'  Paramatta, 

—33  48  49.8 

4-  8  47  42.6 

131  55  38.3 

208  58  26.3  j 

1  Paris,    .     . 

* * 

* 

4-48  50  13.2 

—  5  17  32.7 

280  36  50.1 

357  39  38.1 
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Place. 


St,  Pet^ersburg, 
Philadelphia^ 
Prague, 
Pulkowa,  . 
Rome,  .     . 
San  Fernando, 
Santiago,  . 
Senftenberg, 
Upsala, 
Vienna, 
Washington, 
Wilna,  .     . 


Latitude. 


^-59  56  29.7 
-h39  5^  7.5 
-4-50  5  18.5 
-f.59  46  18.7 
-Ml  53  54.0 
-4-36  27  45.0 
—-33  26  24.8 
-4-50  5  10.1 
-4-59  51  31.5 
-t-48  12  35.5 
-4-88  53  39.3 
-1-54  40  59.1 


Longitude 

ftou  V^aahington 

in  Time. 


h 
—7 
^^ 

—6 
—7 
—5 


9  24.7 
7  33.6 
5  53.2 
9  29.9 
58  5.9 
—4  43  22.1 
—0  25  52.3 
14  1.1 
18  42.4 
13  43.7 
0  0.0 
49  23.0 


—6 
—6 
—6 
0 
—6 


Longitude 

from  WaslilngtOD 

in  Arc. 


252  38  49.8 
358  6  35.4 
268  31  42.6 
252  37  3k9 
270  28  31.5 
289  9  29.1 
353  31  55.5 
266  29  43.1 

265  19  24.0 

266  34  4.1 

0  0  o.o' 

257  39  15.5 


I/ongitude 

from  Oreenwich 

in  Arc. 


329  41 

75  9 

345  34 

329  40 

347  31 

6  12 

70  34 

343  32 

342  22 

343  36 
77  2 

334  42 


37.8 
23.4 
30.6 
19.9 
19.5 
17.1 
43.5 
31.1 
12.0 
52.1 
48.0 
3.5 


ON    THE  ARRANGEMENT  AND    USE   OF    THE  TABLES   IN 

THIS   EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
larly, and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars  ; 
the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1,  1864. 

Time,  —  Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
Dature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time,  —  Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24  hours. 
The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage  of 
the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to  the  same 
meridian. 

Solar  Time, —  Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian  ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are  not 
exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that  the 
sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 

Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun  ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it. 

True  or  Apparent  Time  is  measured  by  the  modon  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  Agitation  of  TKme,  By  means 
of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be  given,  the 
mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I. 
of  the  Calendar.  If  the  mean  time  be  given,  the  ti^ue  time  is  obtained  by  applying  the 
equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 
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Tlio  Yemal  equinox,  by  the  motion  of  which  Sidereal  Time  is  measured,  is  not  a  fixed,  but 
a  movable,  point  on  the  equator.  Its  motion  is  composed  of  two  parts :  precession,  which  is 
proportional  to  the  time,  and  is  combined  with  the  daily  motion  of  the  heavens ;  and  nutation, 
which  is  periodical.  In  consequence  of  the  latter,  the  daily  motion  of  the  equmox  is  not 
Btrictly  a  uniform  measure  of*  time,  and  the  Sidereal  Time  in  common  use  might  therefore  be 
called  Apparent  Sidereal  Titne,  and  Mean  Sidereal  Time  would  be  that  reckoned  from  the 
transit  of  the  mean  equinox ;  but  the  irregularity  referred  to  cannot  exceed  2'  .3  in  a  period  of 
nineteen  years,  and  is,  therefore,  of  no  practical  importance. 

Day, — According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from  noon 
to  midnight,  after  which  they  are  agsdn  reckoned  from  0  to  12  from  midnight  to  noon.  The 
eiml  day  consists  of  twenty-four  hours,  but  is  divided  in  this  manner  into  two  periods,  com- 
mencing at  midnight.  In  this  respect  it  difiers  from  the  astronomical  day,  which  commences 
at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next  following. 
The  first  period  of  twelve  hours  is  marked  A.  M.,  the  last  period  of  twelve  hours  is  marked 
P.  M.  The  asironomiccd  day  also  comprises  twenty-four  hours,  bull  they  are  counted  from 
0  to  24,  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

The  civil  day  begms  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part  of 
the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2'*'  A.  M., 
civil  day,  is  January  9th,  14*"',  astronomiccd  day;  and  January  9th,  2*"*  P.  M.,  dvil  day,  is  also 
January  9th,  2''*,  astronomical  day.  The  rule,  then,  for  the  transformation  of  the  ci\'il  time 
into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take  one  from  the  date,  and 
add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had  without 
further  change. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
of  which  the  contents  aro  as  follows :  — 

Pages  I.,  n.,  ni.  are  devoted  to  the  Ephemeris  of  the  Sun.  Page  I.  contains,  firsf,  the 
Apparent  Right  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  clock  of  the  meridian  passage  of  the  sun,  and 
the  sun*s  right  ascension  reduced  to  apparent  noon,  is  the -error  of  the  clock  from  sidereal  lime- 
It  is  also  employed  in  determining  the  tune  by  the  transit  of  a  fixed  star  over  the  meridian,  as 
is  explained  in  page  223  of  Bowditch's  American  Practical  Navigator.  The  use  of  the 
gun's  declination  in  finding  the  true  amplitude  and  azimuth,  the  latitude  by  altitudes  of  the  sun 
in  and  out  of  the  meridian,  the  time,  &c.,  is  also  so  clearly  defined  in  this  standard  work,  which 
is  in  the  hands  of.  all  American  seamen,  that  any  further  explanation  in  this  place  is  unneces- 
sary. Adjoining  the  columns  of  Right  Ascension  and  Declination  are  the  differences  of  these 
quantities  for  one  hour  (at  noon),  by  means  of  which  they  may  be  calculated  for  any  time  out 
<^  the  meridian,  by  multiplying  this  difference  by  the  hours  and  parts  of  hours  from  noon,  and 
adding  the  amount  to,  or  subtracting  it  from,  the  quantity  at  noon,  according  as  it  is  increasing 
or  decreasing.  If,  for  example,  the  declination  of  the  sun  were  required  at  3'**  40"*-  P,  M.  of 
Saturday,  January  16th,  1864,  the  declination  of  the  sun  would  be  taken  out  first  for 


January  16th,  at  noon.  21     1     7.5  S. 

From  which  subtract  the  diff.  for  1  hour,  28".22,  multiplied  by  3,  1  24.7 

20  59  42:8 

And  the  proportional  part  for  40  minutes,  18.8 

The  result  is  the  sun's  declination  on  the  16th,  at  3*»-  40"-  P.  M.,  20  59  24.0 
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The  difference  for  one  hour  is  not  the  same  for  every  hour  in  the  twenty-four ;  but  being 
given  in  the  pages  of  this  Ephemeris  for  the  first  hour  of  the  day,  it  is  sufficiently  accurate  for 
the  purposes  of  the  navigator. 

The  column  of  the  SurCs  SemidiameUr  requires  no  explanation. 

The  column  headed  Sidereal  Time  of  the  SemicUameter  passing  the  Meridian^  is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the 
passage  of  one  limb  only  has  been  observed.  K  the  western  limb  has  been  observed,  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of.  transit  over.the  middle  wire,  or  the 
mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed,  the 
quantities  in  this  column  are  to  be  subtracted. 

The  next  column  contains  the  Equation  of  Time,  which,  as  has  been  before  explained,  is  the 
number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the 
time  given  by  an  observation  of  the  sun,  to  obtain  the  mean  time,  or  the  time  shown  by  a  dock. 
The  heading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied,  and 
where  there  is  a  change  an  the  course  of  the  month  from  addition  to  subtraction,  or  the  reverse, 
as  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a  line,  while 
a  corresponding  line  below  points  out  the  date  at  -which  the  change  takes  place.  The  differ- 
ence for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equation  for  any 
time  from  noon  is  easily  obtained.  If,  for  example,  the  equation  of  time  for  January  16th,  at 
gh.  20™-  P.  M.,  were  required,  we  should  have 

m.       I. 

Equation  for  January  16,  at  noon,  9     55.44 

Correction  for  S^  20"-  (additive),  2.88 

Equation,  January  16,  at  3^'  20»-  P.  M.,  9     68.82 

Which,  according  to  the  rule  at  the  head  of  the  column,  is  to  be  added  to  apparent  time  to 
obtain  mean  time. 

Page  II.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Noon ;  to  these  is  added  a  column  containing  the  Sidereal 
Time  of  Mean  Noon. 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
colunms,  headed  X  and  X' ;  and  one,  X,  is  the  Sun's  longitude  counted  from  the  true  equinox  of 
the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  the  mean  equinox  of  the  beginning 
of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's  longi- 
tude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  Radius  Vector 
are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  afiected  by  aberra- 
tion.    The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon. 

Page  IV.  contains  the  Moon's  Semidiameter  and  Horizontal  ParaUax  for  every  noon  and 
midnight  The  former  may  be  corrected  for  any  time  between  the  dates  for  which  it  is  given 
ill  the  Ephemeris,  by  means  of  Table  XL  of  Bowditch's  Navigator,  or  simply  by  compating 
the  proportional  part. 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to  twelve 
hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  corresponds  to  a 
time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out 
for  9  o'clock,  P.  M.  of  the  81  st  of  January,  then  we  say,  that  as  twelve  hours  is  to  6".  6,  the  whole 
difference  between  the  semidiameters  at  noon  and  midnight  of  the  8 1st,  so  is  nine  hours  to  5 '^0, 
the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  increasing ;  the  moon's 
semidiameter,  then,  for  Jan.  81^-  9^*  is  15'  28''.8.    Adjoining  the  colunms  containing  the  Moon's 
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B&rizantal  Parallax  for  noon  and  midnight,  are  columns  giving  the  change  which  these  quan- 
tities undergo  in  one  hour.  The  sign  plus  or  minus  (-h  or  — )  is  prefixed  to  these  differences, 
showing  whether  they  are  additive  or  subtractive,  or,  in  other  words,  whether  the  horizontal 
parallax  is  increasing  or  decreasing.  In  order  to  reduce  the  parallax  to  any  time  intermediate 
between  those  dates  for  which  it  is  given  in  the  Ephemeris,  the  mode  of  proceeding  is  that 
which  has  been  already  explained  in  the  case  of  the  equation  of  time.  The  Moon's  Meridian 
Pauage^  which  is  given  on  this  page  to  minutes  and  tenths  of  minutes,  is  also  accompanied 
with  a  column  of  differences  for  one  hour,  bj  means  of  which,  having  the  longitude  turned  into 
time,  the  time  of  the  moon's  meridian  passage  at  any  oth^r  place  may  be  computed.  Or  it 
may  be  more  quickly  derived  from  Bowditch's  Table  XVIII.,  by  simple  inspection.  The 
last  column  of  this  page  contains  the  Age  of  the  Moon,  to  tenths  of  days,  or  the  time  elapsed 
since  the  preceding  new  moon*     It  requires  no  expkmation. 

The  pages  from  Y*  to  XU.  inclusive  are  taken  up  with  the  Moon's  Right  Ascension  and 
DecHnaHoUj  which  are  given  for  every  hour  of  every  day  in  the  month,  and  aro  accompanied 
with  columns  of  differences  for  every  minute  of  each  hour.  The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude  and 
time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken  directly 
horn  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected  for  the  minutes 
and  seconds  of  the  time  at  Greenwich.  Thus,  if  the  right  ascension  and  declination  of  the 
moon  were  required  for  Thursday,  January  21*-  S^-  10™-,  we  have  only  to  add  to  the  right  as- 
cension at  8**'  as  ^ven  in  the  Ephemeris,  viz.  to  6***  35"*-  31  ■•.82,  the  product  of  the  difference 
for  one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is,  of  2''.1061  by  10. 
or  21''.06 ;  the  result  is  the  moon's  right  ascension  at  the  required  time,  equal  to  6*^'  35™-  52'-.88. 
If  we  were  to  take  out  the  declination  for  the  same  date,  the  correction  for  the  ten  minutes 
above  the  hour  would  be  subtractive,  because  the  declination,  unlike  the  right  ascension,  is 
decreasing;  thus, 

Moon's  declination  for  January  21^  8^  19  46  27.5  N. 

Correction  for  10™-  is  87.8 

Moon's  declination  for  January  21**  8***  10?"-         19  45  49.7 

The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  Lunar  Distances,  They  are 
given  in  the  same  manner  &s  in  the  British  NaiUical  Almanac,  in  order  to  conform  to  the 
rules  of  Bowditch's  Navigator,  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervals  of  three 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  on  the 
same  day  are  grouped  together  under  that  date,  and  the  letter  E.  or  W.  is  affixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  it  is  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  frx>m  the  left  to  the  right,  across  both  pages  of  the  same  openmg.  The 
principle  of  determining  the  longitude  by  means  of  lunar  distances  consists  in  this :  that  they 
furnish  the  na\'igator  with  the  means  of  comparing  his  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clock 
it  is  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  mea««ured  with  his  sextant  But  it  will  very  rarely  occur  that  the  navi- 
gator's true  disUmcey  that  is,  his  observed  distance  cleai*ed  from  the  effects  of  refraction  and 
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lunar  parallax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  quantity 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  apply  to 
the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a  case 
of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and  time 
that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the  operation 
bj  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  proporti<Hial 
logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtracting  the  log^ 
arithm  of  the  difference  of  the  two  distances  from  the  logarithm  of  three  hours  (both  quantitiea 
being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  betweeq  two  sacoessiye 
distances. 

On  the  '5th  of  July,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Saturn,  east  of  her,  is  65°  40'  58'',  and  at  fifteen  hours  of  the  same  date 
it  is  64**  11'  41" ;  the  difference  between  the  two  distances  is  1**  29'  17",  or  reduced  to  seconds, 
is  5357",  the  logarithm  of  which,  subtracted  from  the  logarithm  of  three  hours,  or  10800^,  gives 
for  the  proportional  logarithm  of  the  difference  between  the  two  distances  8045,  as  it  is  in  the 
column  headed  P,  L.  of  Diff,  If  the  calculated  tnm  distance  of  the  navigator  lie  between  the 
two  given  distances  above  mentioned,  as,  for  instance,  if  it  should  be  64°  53'  12^',  the  covre- 
eponding  correction  of  the  time  would  be  found  as  follows :  -— 

Distance  in  the  Ephemeris  at  Midnight, 

Calculated  True  Distance^ 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop,  log.  of  Difference,  0°  47'  46" 

Prop.  log.  of  1**-  36»-  IS*- 

And  this  time  is  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance  of 
the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  1^*  36"-  IS"-  on  the  morning  of  the  6th  of  July. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris  rests 
upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is  uniform 
and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the  case ;  and  it 
is,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by  the  preceding 
method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table  on 
page  28  of  the  Appendix  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  the 
Table  is  entered  with  the  time  which  has  been  added  to  tliat  at  the  head  of  the  column  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the  dose 
of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found  the  cor- 
rection,  in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional  logarithms 
are  decreasing,  but  subtracted  if  they  are  increasing. 

The  Ephemeris  of  the  Planets,  from  page  218  to  page  241,  consists  of  the  apparent  right 
ascension  at  Greenwich  mean  noon  and  its  variation  for  one  hour,  the  apparent  declination  at 
the  same  date  and  its  variation  for  one  hour,  and  the  mean  time  of  their  meridian  passage ; 
and  at  the  bottom  of  the  page  will  be  found  the  semidlameter  and  horizontal  j^rallax  for  every 
fifth  day  of  the  month.  The  hourly  variations  belong  to  noon  of  the  day  on  which  they  are 
given.  The  mode  of  correcting  by  means  of  the  hourly  variation  for  any  time  from  noon  has 
already  been  explained. 
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The  Solar  Coordinates  for  Greenwich  mean  noon,  on  pages  242  -  244,  are  added,  and  the 
Moon's  Longitude  and  Latitude  on  pages  245  -  248. 

Finally,  the  Mean  Places  of  the  one  hundred  principaT  Fixed  Stars  for  January  1,  1864, 
are  given  on  pages  256-258. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its  time 
of  passing  the  meridian  can  be  ascertained  by  taking  the  sum  of  the  right  ascension  of  tho 
star,  and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  III.  of  each 
month.  The  right  ascension  of  the  star  is,  in  fact,  its  hour  angle,  or  difference  in  time,  from 
the  sidereal  noon,  or  0*^  If  then  a  vessel  ih  longitude  45°  West  should  wish  to  obtain  the 
latitude  by  a  meridian  observatioQ  of  a  star,  as,  for  example,  a  Tauri  (Aldebaran),  on  the 
evening  of  January  1,  1864,  the  process  for  ohiaining  the  tiine  of  meridian  passage  would 
be  as  follows:  — 

h.     m.     8. 

Me«m  Time  of  sidereal  O''-  January  1, 1864,  5  17  31 
Correction  for  Longitude  omitted. 

Bight  Ascension  of  a  Tauri  (Aldebaran),  4  28  7 

Time  of  star's  meridian  passage,  9  45  38 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  for 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correction  for  longi- 
tude ;  but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is,  to 
know  the  period  of  meridian  passage  approximately,  in  order  to  identify  the  star  if  necessary, 
and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  in  this 
column  of  page  III.  are  astronomical,  and  will  observe  the  distinctions  of  time  explained  in 
the  first  part  of  this  article ;  he  will  also  remember  that  when  the  sum  exceeds  24  hours,  24 
hours  are  to  be  subtracted,  and  a  unit  is  to  be  added  to  the  day  of  the  month. 

The  Sun's  Right  Ascension  may  also  be  used  for  finding  the  time  of  meridian  passage  of  a 
star,  as  shown  in  Bowditch's  NamgaUyr,  p.  228. 
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THE  JISTRONOMICAL  PART. 


This  part  is  adapted  to  the  meridian  of  Washington. 

Obliquity  of  the  Ecliptic^  dec.,  p.  250.  —  On  thb  page  are  given  the  apparent  obliqnity^i 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  suu^s  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon^s  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars,  —  The  Logarithms  -4,  B^  C,  D,  for  correcting  the  places  of  the  Fixed  Stars, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  da3rs.  To  these  tables  are  added  Bessel^s  formulas  of  reduction,  with  Peters' 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal  Fixed  Stars  on  January  1, 1864;  the  appcarent  places  of 
o  and  d  UrssB  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  of  51  Cephei,  <r  Octantis,  and  X  Ursae  Minoris,  for  terms  of 
nutation  involving  2  <[,,  — complete  the  subject  of  the  Fixed  Stars. 

Solar  Ephetneris,  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon. 

The  Moon  Culminations  and  Moon-culminating  Stars  are  given  in  two  distinct  iisto. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap 
parent  right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  the  Moon  was  made  by  a  figure,  and  the  stars 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon^s  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
tories will  determine  the  place  of  each  one  of  these  stars  once  at  least  in  the  course  of  the 
year.     The  whole  list  has  been  taken  from  the  Twelve- Year  Catalogue. 

The  Ephemeris  of  the  Moon^  which  follows,  and  the  Moon*s  Phases^  require  no  spcctal 
observation.  In  the  moon^s  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
mstant  for  which  they  are  given. 

The  ephemeris  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit : 
and  that  of  the  exterior  planets  is  given  for  sidereal  noon  and  the  time  of  transit  The  place 
of  a  planet  for  any  number  of  minutes  f ,  from  the  nearest  noon  for  which  it  is  given,  t  being 
negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formula, 

Planet's  R.  A.  (or  Dec.)  —  -4  +  5  <  -f  C  <», 
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in  which  -4  =  R.  A.  (or  Dec.)  for  the  noon, 

^=  the  motion  of  R.  A.  (or  Dec.)*  for  1  minute, 
or,  more  exactly,      =  the  factor  of  t,  as  given  in  the  Ephemeris  ; 

O  =  the  factor  of  ^  =  factor  for  second  differences. 

The  Sohr  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  apparent 
equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of  the  year. 
In  the  case  of  the  rectangular  coordinates,  onlj  the  last  four  decimals  are  given  for  the  mean 
equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  apparent  equinox  and 
equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  is  indicated  by  a 
corresponding  colon  (:). 

The  Planetary  Coordinates  are  referred  to  the  mean  equinox  and  ecliptic  of  the  mean 
noon  of  the  2400,000th  day  of  the  Julian  Period,  and  the  dates  for  which  they  are  given  are 
counted  from  this  epoch  in  mean  solar  days.     They  may  be  converted  into  days  of  the  Julian 

Period  by  adding  2400,000.     The  columns  — -^  x,  &c.  contain  the  quantities  — 1600  w  -^  a:, 

— 1600  »» ^^y,  — 1600  m-^Zy\VL  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass 

of  the  planet,  and  ifc*  the  unit  of  attractive  force  in  the  solar  system,  or  log  k  =  8.2355814. 

Eclipses.  —  The  Tables  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com- 
putation by  the  following  formulas. 

Let  <^  =  the  latitude  of  the  place, 

X  =  its  western  longitude  from  Washington, 
log  «  =  8.9110835, 
log  (1  —  e")  =  9.9971066, 
sin  <!>'  =ze  sin  <^, 

A  =  sec  <^'  cos  <^, 
•  ^  =  (1  —  «*)  sec  <l>'  sin  <^, 

a=:z  A  —  Asin  (jx  —  X), 
b  =  B—Ek+  Ghcos  (/*  — X), 
c  =  —^+Fk  —  Bhcos  0*  — X), 
m  =  \/6  c. 

If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.  If  m  be  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be  found 
by  adding  to  the  preceding  time  of  computation  an  interval  <,  which  may  be  obtained  in  sec- 
onds by  the  formulas, 

log/*' =  1.86167, 

t    I         cm 
tanl^  =  ~=  Y, 
^  ^        m        b  ^ 

a*  =  A*  —  /*'  A  cos  (ji  —  X), 
y  =  B'  —  i>*  Gh  sin  0*  — X), 
1000000  (m  — g) 

^  mast  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the  angle 
of  contact  from  the  north  towards  the  east.  For  the  shadow  of  a  total  eclipse,  ^  must  be 
taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
between  the  value  of  ^  at  the  beginning  and  its  value  at  the  end  of  the  eclipse,  and  if  this 
difference  is  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12  (1  -f-  n)  sin«  ^  d,  or,  12  (1  +  n)  cos>  J  d, 
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according  as  B  is  acute  or  obtuse ;  n  is  the  ratio  of  the  semidiatneter  of  the  moon  to  that  of 
the  sun. 

The  value  of  B  may  also  be  obtained  by  the  formulas 

tan  X  =  ^,  1  ^  =  >*^  +  Xi 

(in  which  x  ^^s  the  sign  of  5') ;  and  the  expression  of  i  may  be  changed  to 

<  =  1000000.  ^?^.^^;>. 

a'  sin  B 

The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 
October  29  -  30  for  the  Observatory  at  Santiago. 

For  Santiago  Observatory,  <^  =  —  33°  26'  24".8  X  =  353**  31'     55".5 

log  sin  4>  =  9.7412042  n  log  cos  </>  =  9.9214062 

log  sin  <t>'  =  8.6522877  n  log  sec  4>'  =  0.0004383 

log  k  =  9.7387491  n  log  A  =  9.9218445 

A  first  approximation  may  be  made  from  the  chart,  and  corrected  by  a  computation  like  tlie 
following.     In  this  way  we  obtain  20**  37"  Washington  mean  time  as  a  near  approximation 

to  the  time  of  the  beginning  of  the  eclipse  at  Santiago.     For  a.  nearer  approximation, 
take  from  the  table  (p.  404)  for  20"  37- 

i!  =  —     0.92688  log  E  ==  9.986401 

B  =  -h    0.59607  log  F  =  9.987422 

C  =  —    0.53341  log  G  =  9.391679  n 

A'  =  -hl40.58  log  H  =  9.375252  n 

B'  =  —  33.20  fi  =  313°  18'  38".3 
Hence                                           ^  —  X  =  319°  46'  42".8 

log  cos  ifi—'k)  =  9.«82840  Ic^  sin  (^  —  X)  =  9.810060  n 

log  [h  cos  (/i  —  X)]  =  9.804684  log  [h  sin  (^  —  X)]  =  9.731905  ft 

log  [Gh  cos  (m— X)]  ==  9.196363«  log  [Hh  cos  (/i  — X)]  ==  9.179936« 

log  {Ek)  =  9.725150  n  log  (Fk)  =  9.726171  it 

Gh  coa  ifi  —  X)  =  —0.15717  — flAcos  (m  — X)  =  -h  0.15133 

—  Ek=z  -h0.53107  Fk=z—  0.53232 

B  =  +0.59607  _  C  =  -h  0.53341 

b  =  -+-0.96997  c  =  -t-  a  15242 

log  h  =      9.986758  —  A  sin  (/*  —  X)  =  -h  0.53939 

log  c  =      9.183042  il  =  —  0.92688 

log  m  =      9.584900  a  =  —  0.38749 

log  tan  ^  V"  =      9.598142  m  =  —  0.38450 

Vr  =  —  43M5'  ^  —  a  =  -h  0.00299 

log  [/*'  h  cos  (/*  —  X)]  =          1.66635  log  [G^'h  sin  {^  —  X)]  =        0.98525 

— /*'  h  cos  (;*  — X)  =  —  46.38  —Gfi'  h  sin  (fi  — X)  =  —  9.67 

a'  =  -I-  94.20      ^  b'  =  —42.87 

oi-h  5'  cot  iff  =  4- 139.77  log  ft'  =        1.63215  n 

log  [10'  {m—  a)]  =          3.4757  log  cot  ^  ==        a02655  n 

log  (fl'  -h  ft'  cot  ^ft)  =          2.1454  ft'  cot  it  =  -h45.57 

log  <  =          1.3303  t  =  -1-21.39 

h      m        • 

Approximate  time 20  37    O.OO 

<,  the  correction -4-21.39 

Washington  mean  time  of  beginning 20  37  21.39 

Santiago  mean  time  of  beginning 21     3  13.69 


r 
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Occullations,  —  The  pages  407  to  437  inclusive  are  taken  up  with  Elements  for  FaciUiat" 
ing  the  Calculation  of  Occultations  of  Planets  and  Stars  hy  the  Moon.  These  elements  are 
given  for  all  the  stars  to  the  fifth,  and  for  some  of  the  sixth  magnitude,  inclusive,  contained  in 
the  British  Association  Catalogue,  which  can  be  occulted  by  the  moon  during  the  year  1864. 

The  several  edumx^  of  these  pages  contam^  —  1.  the  date ;  2.  the  starts  name ;  3.  the 
star's  magnitude ;  4.  the  limiting  parallels  of  visibility ;  5.  Washington  mean  time  of  the 
moon's  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  time, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction  , 
8.  hourly  variation  p'  of  coordinate  p ;  9.  hourly  variation  q'  of  coordinate  q\  10.  logarithmic 
sine  of  the  star's  declination ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  ^  ,  we  have,  at  this  time, 
T-»({,A«—  fi,j^«aO,  and  q^»  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  T  =  <J  +  (<),  hmm  H^  sidereal  equivalent  of  (£),  p  =  (/)  p',  and  ^  —  T  -f-  (t)  q  . 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determina- 
tion are,  the  instant  of  immersion^  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion^  or  of  the  star's  reappearance;, and  the  points  on  the  moon's  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessel,  whose  original  paper  on  tne 
subject  may  be  found  in  Schumacher's  Astronomische  Nachrichten^  Vol.  Vll.  p.  1 ;  also  in 
the  Berliner  Astronotnisehes  Jahrbuch  for  1831,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  are 
taken  from  No.  V.  of  Bessel's  Astronomische  Uniersuchungen, 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  ■—  Longitude  for  Washington,  of  the  place,  -|-  West,  —  East 
^  .M  Geographical  North  Latitude  of  the  place. 
^  wmm  Geocentric  North  Latitude  of  the  place. 

r  ■»  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earth's 
centre. 

It  is  unnecessary  to  calculate  ^  and  r  separately,  as  we  have 


r  sin  0'  =-    ,- ^--.-TT-v 


i«                          C086 
r  cos  6'  —     /ri .    .  1  .. 


in  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of  ^^—l^I^  -  log  A,  and  of  y(,_j^«^)  -  log  B.  derived  from 

e  —  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow 
ing  table,  where  the  geographical  latitude  of  the  place  is  the  argument 


♦ 

Log.ii 

Log.B 

0 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

i  ^ 

9.9977 

0.0006 

U  ^ 

9.9979 

0.0009 

60 

9.9962 

0.0011 

\    70 

9.9984 

0.0018 

r  sin  ^'  -a  j1  sin  ^ 
r  cos  <fi'  B^  B  cos  ^ 
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a  '^  r  cos  ^'  sin  (A  —  d) 
h  mm  r  cos  ^'  cos  (A  —  d) 

log  X  mm  9.4192 
v  —  a  tt'  — ax 

V  'm»rtan<p^  cos  D  —  ^BinD  o'  —  aXainP 

msinJIfa-p  —  «  nsmiV— //  —  i^ 

flicosM  — 9  —  ©  ficosiV— ^  —  v^ 


log  1:  —  9.4350 
Q«90<'  — J\r=Ff 


Upper  ligDS  for  ImmerBion ;  under  signs  for  Emersion. 

c  sin  C  =m  u-\'  t^ 
ccos  C  ■—  »  -|-  Ir' 

Mean  solar  time  of  the  star's  apparent  contact  with  the  moon^a  limb 

—  T—d  +  t 

Angle  from  North  Point  »  Q 
Angle  from  Vertex  ■—  V 

The  angle  ^  is  to  he  taken  out  positive  and  less  than  180^.  If  log  m  sin  (M —  IV)  be 
greater  than  log  A:,  cos  ^  will  evidently  he  greater  than  1,  or  impossihle,  and  there  will  he  no 
occuItatioUf  except  in  some  rare  instances  where  the  moon's  limh  passes  very  close  to  the 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 

««_5cos(Jtf— IV), 

which  may  give  log  m  sin  (If  —  N)  less  than  log  A:,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  iff  less  than  1,  which  a  recalculation  will  show  to  he  impossible.  The  angle 
^  is  then  to  be  considered  -«  0^  when  m  sin  (Jlf —  JV)  is  positive,  and  we  shall  have  Q  — 
90*  —  N.  When  m  sin  {M  —  N)  is  negative,  ^  —  180%  or  Q  —  90*  —  iV  +  180*,  - 
270*  —  JV.     We  shall,  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  —  ir  (m  sin  (Af  —  N)  —  .2723)* 

in  which  w  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex^  the  arc  between  the  star  at 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  from 
the  vertex  towards  the  West  round  the  circumference  of  the  moon's  disc.  For  the  inoage  ai 
■een  in  an  inverting  telescope,  add  to  them  180*. 
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The  results  obtained  by  the  above  equations  are  only  approximate,  yet  the  computed  timei> 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  Th« 
error  generally  increases  with  the  starts  distance  from  the  apparent  patn  of  the  moon^s  centre 
and  may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  de 
termincd  with  greater  precision.     For  this  purpose  u'  and  v'  must  be  computed  with 

A'  —  d«A  —  d  +  J^, 

tt  t)eing  the  symbol  by  which  we  express  the  sidereal  equivalent  of  <  in  these  equations. 

ti'  s-  r  cos  <^'  X  cos  {h!  —  d) 

v'  sa  r  cos  ^'  X  sin  (h/  —  d)  sin  D. 

"V^heo  with  these  values  of  vf  and  v^,  recompute  iV,  n,  ^,  and  f ,  by  means  of 

tt  sin  iV  =  j/  —  u' 
n  cos  JV  —  q*  —  ©' 

cos  ^  «3  w  sin  {M — N) 
k 

t ^cos(M-IV)=F^^ 

Ming  the  3f  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  dnie  of  contaci 
T  —  <f  -4~  ^  generally  withm  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  cbmpute 

II  «-  r  cos  ^'  sin  [h  —  d  +  f*) 

V  «.  r  sin  ^  cos  B  —  r  cos  ^'  sin  D  cos  {h  —  <i  +  /*) 

and  we  should  have 

(^  -f  Ip/  —  tc)*  +  (g  +  /  ^  —  ©)•  —  A*  —  0.0741. 

But  if  m  sin  JIf,  m  cos  Jlf,  log  n  sin  iV,  and  log  n  cos  iV,  have  been  corrrectly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations 
for  the  time  of  contact : 

(m  sin  Jlf  -h  «  n  sin  iY)«  +  (m  coe  Jlf  -f- 1 »  cos  iV)«  =.  ir'  =  0.0741. 

The  elements  of  computation,  If,  7,  etc.,  are  given  for  the  mstant  of  the  moon^s  true  con- 
junctioa  with  the  star  in  right  ascension*  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon's  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  as  affected  by  paradax, 
which  may  be  determined  approximately  by  the  following  equations.  Let  T  —  d  U.  the 
time  of  apparent  conjunction ;  then 

(t\  Bin  (H^d) 

^*^  —  /)'  sec  <^—  [9.4027]  COS  (^-*<0 

T^d^  i-d+{t). 

The  elements  conesp<niding  to  the  time  T  —  d  may  then  be  obtained  as  follows . 

k  —  d^H—d  +  {ii) 
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Where  occultations  are  to  be  generally  observed,  as  at  astronomical  statioDs,  either  temp<» 
rary  or  permanent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limiting  parcLLleU  for  any  given  occultation,  if  the  time  (T —  d)  be 
favorable  as  regards  the  absence  of  daylight,  and  if  the  star's  hour-angle  (A  —  d)  be  nol 
greater  than  its  semidiurnal  arc  for  the  given  latToada 

For  obtaining  the  time 

it  will  be  well  to  tabulate  the  values  of 

/^\  _  gin(g  — g) 

^  f        p*  aec  <^  —  [9^027]  cos  (£r—(0 

for  every  half-hour  of  (/f  —  d)  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  30^ ;  and  for  all  values  of  p',  using  two  decimal 
figures,  from  0.50  to  0.60. 
U  will  also  be  found  advantageous  to  have  tabulated  values  of 

u  mmr  cos  <^'  sin  (A  —  d) 
ti'  .1-  r  cos  ^'  X  cos  (A  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  (A  —  d)^  from  0**-  to  6*\     If  (A  —  d) 
exceeds  6^*,  the  argument  will  be  12^*  —  (A  —  if),  instead  of  (A  —  d).    It  will  be  seen  by 
the  equations  that  u  will  have  the  same  sign  as  sin  (A  —  <f),  and  that  v!  will  have  the  aanv) 
sign  as  cos  (A  —  d), 
in  the  equation 

r  —  r  sin  ^'  cos  D  —  h  sin  D 

the  terra  r  sin  ^'  cos  B  may  be  tabulated  for  every  tenth  minute  of  declination,  from  (f 

For  a  practical  application  of  the  preceding  formulas,  we  will  make  the  calculations  for  an 
occultation  of  the  star  60  Cancri,  March  18,  1864,  as  it  will  appear  at  Cambridge,  Mass., 
in  north  latitude  42°  22'.8  =  <^,  and  east  longitude  from  Washington  0^  23"  41'  =  d.  Tl»e 
data  for  computation  are  given  on  page  413,  and,  with  the  latitude  and  longitude  of  the 
place,  are  as  follows  :  — 

March  18.     60  Cancri,    6. 

4>+A!^9si.S  Jff4-0  26*  7  //     0.5241 

h    m  d-C  23  41  t' -0.1536 

^—  ^  23.7  H— d  +0  49  48  log  Bin /)  +9.3228 

^,       ^27.0  y^      5135  logcoeD     9.9902 

6  —d       9  50.7 

Calculation  of  the  Time,  T  —  d,  and  reduction  of  the  elements  of  computation. 

log  p/ +9.719  m^046 

log  sec  <^  +0.132  ^'>  -^  ^'^ 

logp/  sec  *^  =                             log  (1)  +9.851  ^^^^^  ^  ^^^^  ^^  ^                       ^  ^^^ 

log  constant     9.403  I,,.       .        .    ,    ^  *     /.,                  /  \   .    a  <yr  ^« 

log  COS  (^-  d)  +9.990  S^^^"^  equivalent  for  {t)                 0*)  +  0  27  41 

log  [9.403]  cos  (iSr—  d)  =  log  (2)  +9.393 

(2)  +  iJ47 


H—d-^  0  49  48 
E^d-^ifi)^  A  — rf+117  29 

m+710  ^-''      ^^-^ 

rn-f2i-  r3  +  463         ^-rf+(0=  T^d    lo  las 


(0  pf  =  0.46  X  0.5241  =  ;>  +         J241 1 

Y+  .5126 


log  (3)  +9.666 
£r— d)-»-9.334 

log-"'-73j-^-  log  (0+9.668  Y^{t)g»^  y+         .4419 


.,n(H-^  '''""^^"f.tn^  (0.' =  -0.1356X0.46-  (0^-  -0707 
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Calculation  of  the  times  of  Immersion  and  Emersion^  and  of  the  Angles  of  FosUian  of 
the  star  and  moon. 

(Table,  page  495,  Arg.  <^)            log  A      9.9977  log  m  sin  M  — 7.63:r» 

log  sin  <^  4-9.8287  log  m  cos  M  —8,^2  Id 

log  ^  sin  ^  =                     log  r  sin  ^'  •+-9.8264  log  ton  M  ^SMrfT 

log  cos  D  +9.9902  log  eos  M  —\im9l 

log  r  sin  ^'  cos  D  -4-9.8166  \of;  m  +J^>^^i7 

(Table,  page  495,  Arg.  <^)           log  fi      0.0007  log  n  iin  N  -h^XT^G 

log  cos  <^  4-9.8684  log  n  coa  N  —9^£m 

log  B  coe  <^  =                    log  r  cos  <^'  -f-9.8691  log  tan  .V  --(f 30r!6 

log  sin  (A  —  d)  -4-95207  log  sin  .V  -(-«UiCi3a 

log  r  cos  <^  sin  (A  —  <f )  =  log  u  =  log  a  -4-9.3898  log  n  +0.5704 

log  cos  (A  —  rf)  +9.9747  _  j      m  _g  g^^^ 

log  r  cos  0'  cos  (A  —  cf)  =  log  6  +9.8438 

^          ^         ^           '                logil      9.4192  logco8(3f-A^  +f).5ei6 

log  a  X  +8.8090  -  log  ^  cos  (Af-  i\0  =                       (D  -^6973 

log  sin  Z)  +9.3228  log  sin  (Af  —  iS^  +0i>653 

log  b  sin  Z)  +9.1666  log  w  sin  (If—  A^  +8  "915 

log  a  i  sin  D  =1                            log  »'  +8.1318  .                               ^^  fc      S-ISSO 

i;)g  6  i  =                                      log  u'  +9iJ630  log  ^"^(^-^  ^                       log  C0&  ^  +0.3565 

r  sin  <^'  cos  Z)  +  .6555  lop  tin  if^  +niir«5 

6  sin  D  +  .1468  log  k  mi  v  +0.42:15 

rsin^^'cosZ)  — 6sinZ>=                r  +  .5087  Ipg**^^  ^                                      lo^  (2)  +0.8441 

q  +  .4419  *                                                      (Ij  _  j^i67:i 

9  —  ''=                                   incoslf  —  .0668  (2)  +  M^ 

p  +  .2411  For  Immersion,  (1)  —  (2)  =                     U  —  7657 

u  +  iJ454  Fop  Emersion,  (1)  +  (2)  =                      f.  +  ^U 

/»  —  •«=•                                   m  sin  3f  —  .0043  y^^  ^^  _1>.8rM0 

qf  —  .1536  jo(.  u'  H-0,9630 

•^  ■+•  -0135  logf,  y'  —0.1470 

q'—V^                                 fi  cos  iNT  —  .1671  log  ti' +e.l3l^ 

/»'  +  .5241  log  (^  (,/  — 8iJl5e 

«'  +   1832  1^  ^  _  .0104 

p»  — u'«                                  n  sin  iV  +  .3409  y  +  5067 

o  +  /i  v'  a  C  COS  C  +  .4983 

M    183°  41  *!«'  —  ,1403 

iV     116    7  «  +  .2454 

3f  —  iV      67  34  M  +  <|  m'  =                                   c  sin  C  +  .IOr>l 

90O  —  iV    333  53  log  c  sin  C  +0.0216 

V/       76  52  log  fi  coa  C  +9.6075 

For  Immersion,  90P  —  iV—  v  =     Q     257    1  log  tan  C  +0.3341 

U     m 
T  —  d     II)  18.3 

(Bednced  to  honrs  and  minutes,)  ^  ^     45.0 

Imxbrsiok:  Cambridge  Mean  Time, T  — e/+f,      9  324 

c+  if  eii 

Immersion  Angle  from  North  Point  = .....Q     257    1 

Immersion  Angle  from  Vertex  =  Q  +  C  = F    20^  5C 

h     m 
(Reduced  to  hoars  and  mlnntes,)  f^  +  0  ^7.9 

Emmbbiotx:  Cambridge  Mean  Thne, T—d-^h     tO  5G.2 
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Caleulation  of  a  more  accurate  time,  etc.,  of  Emersion. 

A  —  (/  +1  17  29  From  first  determinatioD,                  A£    183  41 

Sidereal  cquiv.  for  J  <2  =            J  ^j-*-    18  59  iV    116    9 

A  —  rfH-J/i,=                 A'  —  d4-13628  if—  N      er  22 

log  cos  [h'  —  d)  H-9.9603  9fP  —  N    333  51 

log  r  cos  <^'  H-9.8691  V      76  52 

log  ;i     9.4192  For  Efflenion,  90©  —  iV^  -t-  V  =              Q      50  43 

logrco8</)'2co8(A'  — rf)  =       log  u' -4-9.2486 

log  sin  (A'  —  d)  4-9.6113  (1)  —  .0662 

log  r  cos  i>'  X  4-9i2883  (2)  +  j6863 

log  sin  D  4-9.3228  (1)  -h  (2)  =                                                <  4-  6201 

log  r  cos  <^U  sin  (A'  —  rf)  sin  D  =log  v'  4-85224  log  t  4-9.7925 

vf  4-  .0167  log  n  sin  N  4-9-5401 

qf  —  .1536  log  ft  /  sin  iV  4-9.3326 

^/  _  „f  =:                              n  cos  ^  —  .1703  log  n  cos  iV  —9.2312 

«'  4-  .1773  log  n  t  cos  iST— 9.0237 

p'  4-  .5241  n  <  cos  N—  .1056 

pf  ^u'  ^                             n  sin  iV4-  3468  From  first  determinatioii,                m  cos  3f  —  .0668 

log  n  sin  iV  4-9.5401  m  cos  Jif  4- n  <  cos  iNT  >=                        (3)       .1724 

log  n  cos  N— 93312  n  t  sin  iV^ 4-  iil5l 

log  tan  iV— 0.3089  From  first  determimtion,                m  sin  if  —  .0043 

log  sin  iV  4-9  9531  m  sin  if  4- n  <  sin  iV^  ==                        (4)       .2108 

log  n  4-9.5870  (4)*      .0444 

From  first  determination,             log  m  4-8.8257  (3)*      .0298 

-loff- -95387  (3)*4-(4)««i««0.0741,             Check      .0742 

^  n  log  «'  4-9.2486 

log  cos  (if—  N)  4-9.5822  log  t «'  4-9.0411 

log  sin  (if  —  iNO  4-9.9657  Ipg  ^  -|-a2234 

log  m  sin  (M—  N)  4-8.7914  logtv*  4-8.0149 

log  k     9.4350  I  ^  4.  .0103 

log  »L^(|[ni!!?  =               log  cos  V  4-9.3564  From  first  determination,                          »  4-  5087 

log  sin  V  4-9.9885  w  4- « w'  =                                     c  cos  (74-  5190 

log  ife  sin  V  4-9.4235  « «'  +  .1099 

log  iS5-i  =                             log  (2)  4-9.8365  ^^^  ^*  detenaination,                          «  4-  5454 

"  a4-<u'=                                     csinC4-.3553 

-log  ^  cos  (ilf-iV)=      .         log  (1) -8.8209  log  c  sin  C  4-9.5506 

log  c  cos  C  4-9.71 52 
logtan  C4-9£354 

h     m 

T—d      10  18.3 

(Rednoed  to  faonrs  and  minntes,)  t  4-      375 

Emebsioit :  Cambridge  Mean  Tittle^    .       v     • T—d -hi      10  55.5 

C4-   34^24 

Emersion  Angle  from  North  Point,  »= , Q50  43 

Emersion  Angle  from  Vertex  =Q4-C= V       857 

The  last  two  pages  of  the  Occultationa  contain  a  list  of  such  Occultations  as  will  be  visi- 
ble at  Washington  during  the  year  1864. 

The  Tables  of  Jupiter's  Satellites  embrace,  — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the 
time  of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are 
given  for  every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  oc- 
curs nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting 
telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
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lar  coordiiuttes  of  the  satellites  corresponding  to  the  time  from  the  next  precedwg  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel- 
lite. They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  all  times.     They  are  given  in  seconds  of  arc. 

The  coordinates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  axis  of  this  ellipse  is  constant,  for  the  earth^s  mean  place ;  hut  the  minor  axis- 
takes  all  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
earth^s  elevation  above  the  plane  of  the  satellite's  orbit. 

The  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seen 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  behig ;  also  for  the  same  intervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  positive  aAer  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
superior  conjunction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultations,  &c.  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8®  below  and  Jupiter  8*  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase. 
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CONSTRUCTION    OF    THE    ASTRONOMICAL   AND 
NAUTICAL  EPHEMERIDES  FOR   1864. 


I 


The  Precession  of  the  Equinoxes  adopted  in  this  volume  is  mken  from  Stbuvi^ 
and  Peters  ;  *  it  is. 

Precession  =  50".2411  -f-  0", 0002268  i, 

in  which  i  is  the  number  of  years  afler  1800. 

l*he  Mean  Obliquity  of  the  Ecliptic  is  also  taken  from  Strove  and  Peters,  aikd  m 
value  is,  t 

Obliquity  =  23**  27'  54".22  —  0".4645 1  —  0^.0000014  f. 

The  constant  of  aberration  is  tha(  of  STRUVKf  and  it,  |  . 

Aberration  =  20".4451  ±  0".Clli 

The  Nutation  of  ilie  Apparent  Obliquity  and  the  Equatiou  of  the  Equinoxes  arv 
computed  from  Peters^  formulas  given  in  his  Numerus  Constaru  NtUationis*  § 
These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1855. 

Of  the  Mean  Places  of  100  Fixed  Stars,  thirty-three  have  been  taken  from  Le 
Yerrier^s  list  of  Fundamental  Stars,  Annales  de  PObservatoire  Impiriale  de  Paris^ 
Vol.  11. ;  nine  from  a  list  of  Circumpolar  Stars  prepared  by  Dr.  Gould,  U*  S.  Coast 
Survey  Report^  1855 ;  and  the  remainder  from  the  list  of  stars  in  the  English  Nau- 
tical AlTiumac  for  1855,  combined  with  that  given  in  the  Astronomieal  Observations 
made  during  the  Year  1846  at  the  National  Observatory^  Washington, 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  Fetehs^ 
formulas,  which  are  given  on  page  255. 

The  place  of  Sirius  b  corrected  by  the  followug  formula,  given  by  Petkbs,  foi 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  ^  Orion  is, 
a  Ononis,  and  Procyon. 

Variation  of  right  ascension  =  0'.101  4-  0^.00072 1  4-  O'.HO  sin.  (a  -h  92°  18) ; 

in  which 

*  Pbtbbs'  NvmeruM  Cbnrtfwt  iVufcrtibfiif,  p.  71. 

t  Ibid.,  pp.  66  and  7U 

I  Struts^b  Constant  dt  rAberrationy  p.  47. 

I  Pbtess'   NumeruB  Qmatana  Nutattoms,  pp.  46  -48. 

64  1 


APPENDIX. 

u  =  the  eccentric  anomaly  from  the  inferior  apsis.    It  is  found  from  the  elemental 

Mean  annual  motion  of  Sinus  in  its  orbit  =  7^.8104     ±  0*.2162 
Period  of  its  revolution  =  49^.245     ±  1^456 

Passage  through  the  inferior  apsis  =  1792.819  ±  2^.039 

Eccentricity  =  0.5647      ±  0.0827 

The  List  of  Moon-Culminating  Stars  is  large,  and  so  arranged  in  a  systematic  fonn 
as  to  permit  the  observer  a  great  range  for  selection. 

The  Ephemeris  of  the  Sun  is  constructed  from  the  Tables  of  Hansen  and  Oluf- 
SEN,  Copenhagen,  1853.  In  the  Computation  of  the  Sun's  Greocentric  Coordinates, 
regard  has  been  had  to  the  Sun's  latitude ;  the  computation  has  been  made  by  means 
of  the  formulas  given  in  the  Corutrticttan  of  the  Almanac  for  1855. 

Engke's  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Vemu- 
durchgang  von  1769,  &C.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  =  8".5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to 
16'  2". 

For  reducing  observadons  of  different  observers,  the  following  corrections  may  be 
added:— - 

For  Greenwich  Mural  Circle,  H. 


H. 

-H(J.21 

H.B. 

—  0.43 

F. 

—  0.86 

E. 

+  0.17 

B. 

—  0.57 

6. 

—  0.18 

I.  H. 

—  0.87 

D. 

—  0.61 

W.  B. 

-f-0.49 

P. 

—  1.28 

Bessel 

—  1.10 

W.  Strove 

—  1.86 

Prof.  Coffin 

+  1.00 

Lient  Page 

+  1.00 

K5nigsberg  Meridian  Circle, 

Dorpat  «  « 

Washington  Mural  Circle, 
a  u  u 

Washington  Meridian  Circle,    Prof.  Hubbard  —  0.41 
The  Ephemeris  of  the  Moon  has  been  constructed  finom  Peirce's  Tahlet  of  the 
Moon,  with  the  Tables  of  the  MoovCt  ParaUax,  constructed  from  Walker's  and 
Adams's  formulas,  and  arranged  as  a  Supplement  to  the  first  edition  of  Peibge's 
Tallee  of  the  Moon, 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be  ^^ 
part  greater  than  that  given  by  Burckhabdt,  although  that  given  by  Burck- 
HARDT  is  probably  better  adapted  to  the  computation  of  eclipses  and  occultfr- 
tions. 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  Ephemeris  of  Mercury  has  been  constructed  from  the  theory  of  Lb  Veerier, 
published  in  the  Additions  to  the  Connaissance  des  Temps  for  1848,  without  any 
alteration.  Tables  have  been  computed  from  Lb  Veeriee^s  formulas  for  this 
purpose.  .  .         V 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed 
from  LiNDBNAu^s  Tables,  in  a  form  sin^ilar  to  that  adopted  for  |h^e  Lunar  Tables ; 
applying  Aibt^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Hugh  Beeen^s  results  contained  in  his  paper 
on  the  Corrections  ©/"Lindenau's  Elements  of  the  Orbit  of  Venus^  dec.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XVIIL  ;  and  adopting  the  sec- 
ular variations  of  the  elements  from  Le  Vbeeier*s  Memoir  on  the  Determination  of 
the  Secvdar  Inequalities  of  the  Planets^  which  appeared  in  the  Connaissance  des 
Temps  for  the  year  1844.  The  following  are  the  corresponding  corrected  elements, 
and  annual  variations  for  Washington,  1855.0. 

L  =  289°  51  53!5 

TT  =  129  32  59.6  +  49.57459  t. 

8  ==    75  23  27,3  -+-  32.88424  t. 

%    =z      3  23  34.6  -h    0.04363  U 

e  =     1410".6847—    0.11157  ^ 

n   =2106641.438 

a  =  0.7233323 
The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
Lindenau's  Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Beeen's 
results  contained  in  his  paper  On  the  Corrections  o/"  Lindenau's  Elements  of  Mars^ 
published  in  tile  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted.  The  following  are  the  corresponding  corrected  elements,  and 
secular  variations  for  Washington,  1855.0, 

L  =  320  13  33.71 

n  =  333  2:)  17.80  -h  65^99145  t. 

a=    48  25  55.18  +  27.68294/. 

i   =       1  51     2.20—    0.02141  /.    . 

e   =     19238".75      -h    0.18549  /. 

n  =    689050  9023 

a  =        1.5236878 

TTie  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
Bouvard's  Tables,  with  such  changes  as  were  required  to  make  them  correspond 
more  nearly  to  tlie  formulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Botjvard,  with  changes  having  the  same  object.  The  mass  of  Jupiter 
given  by  Bessel  has  been  adopted  and  used. 

'^^  """^  =  1047.879' ±0.235  °''*^  '""''  ""^ 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1864  :  — 
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corr.  mean  long.  =  -|-4".9 

corr.  long,  of  node  =  — 143" .4 

corr.  inclination  =  — 5" .7. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's 
Tables,  with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and 
Saturn,  contained  in  his  Recherches  sur  les  Mouvemenls  de  la  Plankte  Herschel  {dite 
Uranus)^  published  in  the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  cor- 
rections  and  perturbations  arising  from  the  influence  of  Neptune, 

The  combined  corrections  of  the  elements  deduced  by  Peiece  for  January  1, 
1800,  are  as  follows  :  — 

corr.  mean  distance  =  H-0.000942 
corr.  mean  motion    =  — 1.'' 13560 
corr.  eccentricity      =  —0.0003626 
corr.  long,  of  per.     =  H-8252".4 
corr.  long,  of  epoch  =  -h2575."4. 

The  Ephemeris  of  Neptune  is  derived  from  Peirce^s  theory  and  Walker^s  orbit 
The  eclipses  and  elongations  of  Jupiter^s  Satellites  are  computed  from  Damoisrau^s 

Tables. 

The   vertical   semidiameters  of  the   Planets   are   computed    from   the  following 

values : — 

T«rtioal  SwniilbiiMlw.  Lok  Dist  Anthocltj 

Mercury  3.34  ^  0.00     LhYerkier^  Theory  of  Mercury. 

Venus      8.546  ±  0.086  0.00  ] 

Mare        2.842  ±  0.057  0.25 

Jupiter  18.78    ±0.067  0.70 

Saturn     8.77    ±0.039  0.95 

Uranus    1.68    ±03  1.30. 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiametere  observed  with  the  Washington  murai 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constant  quantity  =  0".57. 

The  apparent  elements  of  Saturn^s  Rings  are  computed  from  Bessel^s  data,  except 
those  for  Bond^s  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modification  of 
Bessel^s  formulas, suggested  by  T.  Henry  Safford,  Jr. 

The  elements  adapted  to  Bessel^s  formulas  are  given  for  all  occultations  of  stai^ 
greater  than  those  of  the  sixtli  magnitude 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  per- 
turbations,  and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity :  — 

Mercury  ^  Encke,  A.  IV.,  No.  443. 


4865751 

1 
390000 


Venus  'icinniMx  '^^  Verrier,  Tfiior,  de  Merc.^  p.  115 
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The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 

1 
2680637 

1 


1047.879  ±  0.235 

1 
3501.6 

1_ 

24905 

1 
18780 


Lb  Vbrribr,  Thior,  de  Merc.^  p.  26. 
BuBCKHARDT,  Cofin.  dts  Temps^  1816,  p.  348. 
Bbssel,  Die  Masse  des  Jupiter^  p.  64 
Bessbl,  Comptes  RenduSy  1841. 
Lamont,  Mem,  AsL  Soc.^  Vol.  XI.  p.  54. 
Pbirce,  Am.  Ac.  Proc,^  Vol.  1.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently 
small  to  authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  electrotype  plates  have  been  thoroughly  examined  bv 
an  independent  series  of  differences.  And  it  is  believed  that,  in  every  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  lis  the  follofr- 
jog  manner. 

The  Sun  has  been  computed  by  Mr.  Eastwood  j  the  Ephemeris  of  tlie  Moon, 
by  Mf.  Wright,  Mr.  Ferrel,  Mr.  Oliver,  and  Professor  Newcomb  ;  the  Moon 
Culminations,  by  Mr.  Loomis  ;  and  the  Lunar  Distances,  by  Mr.  Wright  and 
Professor  Newcomb.  Mercury  has  been  computed  by  Mr.  Bradford  and  Mr. 
Hill,  Venus  by  Miss  Mitchell,  Mars  by  Mr.  Eastwood,  Jupiter  by  Professor 
Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  ond  Neptune 
by  Professor  Kendall.  The  Fixed  Stars  and  the  (xeneral  Constants  for  Reduction 
have  been  computed  by  Mr.  Spragtie,  and  the  Occultations  by  Mr.  Downes.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright.  The 
Table  of  Geographical  Positions  of  the  Principal  Observatories  has  been  prepared 
by  Dr.  Gould. 
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109 

26 

0.6 

48 

0  88.9 

154 

72 

0.4 

125 

I  24.4 

108 

27 

0.6 

48 

0  40.8 

158 

78 

0.4 

132 

1  24.9 

107 

28 

0.6 

44 

0  41.7 

152 

74 

0.8 

141 

1  25.3 

106 

29 

OJS 

44 

0  48.1 

151 

76 

0.8 

150 

1  25.7 

105 

30 

o^ 

45 

0  44.4 

150 

76 

0.3 

.    160 

1  26.1 

104 

81 

OJS 

45 

0  45.7 

149 

77 

0.8 

172 

1  26.5 

103 

82 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

88 

0.5 

46 

0  48.4 

147 

79 

0.2 

202. 

1  27.1 

101 

84 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

85 

0.6 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

86 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

87 

0.5 

48 

0  53.4 

US 

83 

O.l 

818 

1  28.1 

97 

88 

0.6 

49 

0  54.7 

142 

84 

0.1 

870 

1  28.3 

96 

89 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

655 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

98 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

48 

0.6 

58 

1     0.6 

137 

89 

OJO 

2220 

1  28.8 

91 

44 

0.6 

54 

1     1.7 

136 

90 

0.0 

00 

1  288 

•0 

46 

0.6 

55 

1     23 

135 

>1  hai  the  sign  of  tan.  (A  —  ^) 
a  hai  the  sign  of  cos.  ( ^  —  X) 

Bhai  the  sign  of  tin.  (ft  —  A) 

Whf 

nft~i 

6X06608 

1800  the  tftble  is  to  be  entered  with  (A 

-a)-i 

BOOai  tb4 

»  KgV- 

ment  ii 

n  the  coin 

mnft  — 

a. 

MOON'S  MEAN  MOTION. 


1 

MOON^S   MEAN  MOTION   IN  LONGITUDE   FOR    SIDEREAL        | 

INTERVATA 

1 

^• 

C'S  MoikMi  fai 

Mlouta*. 

C'i  Motion  In 

MfamtM. 

C*8  Motion  in 

Lpoflltiula. 

Lonfituda. 

Longitudo. 

o         t 

1 

30 

*16'4 

1 

13      8.4 

1 

OJS 

31 

17.0 

s 

26    16.9 

2 

1.1 

32 

17.5 

s 

39    25^ 

8 

1.6 

33 

18.1 

4 

52    83.7 

4 

2.2 

34 

18.6 

5 

65    42.1 

5 

2.7 

85 

19.2 

6 

78    60.6 

6 

SJi 

36 

19.7 

7 

91    59i) 

7 

8.8 

37 

20.3 

8 

105      7.4 

8 

44 

88 

20.8 

9 

118    15.8 

9 

4.9 

39 

214 

10 

131    24J 

10 

5.6 

40 

21JI 

Omr. 

11 

6.0 

41 

22.4 

12 

6.6 

42 

23i) 

1 

0    82.9 

18 

7.1 

43 

235 

2 

1      5.7 

14 

7.7 

44 

24.1 

8 

1    88.6 

15 

8.2 

45 

24.6 

• 

4 

2    11.8 

16 

8.8 

46 

25.2 

5 

2    44.3 

17 

9.3 

47 

25.7 

6 

3    17.1 

18 

9.9 

48 

26.3 

7 

3    50.0 

19 

104 

49 

26.8 

8 

4    22.8 

20 

11.0 

50 

274 

9 

4    65.7 

21 

11.5 

51 

27.9 

10 

5    9BA 

22 

12.0 

52 

28.6 

11 

6      1.4 

23 

12.5 

53 

29.0 

12 

6    34.2 

24 

13,1 

54 

29.6 

13 

7      7.1 

25 

13.6 

55 

30.1 

14 

7    39.9 

26 

UJt 

56 

30.7 

15 

8    12.8 

27 

14.7 

57 

31.2 

16 

8    45.6 

28 

15.3 

58 

31.8 

17 

9    18.5 

29 

15.9 

59 

82i) 

18 

9    61J 

80 

164 

60 
Saconis. 

82.9 
1 

19 

10    24J 

10 

ai 

20 

10    57.0 

20 

OJ 

21 

11    29.9 

80 

03 

22 

12      2.7 

40 

04 

28 

'  12    85.6 

50 

OA 

24 

18      84 

•    60 

OJ 

65 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.              | 

A»x 

• 

0 

i_ 

i 

i 

I 

6 

6 

N 

7 

8 

• 

9 

^i^i. 

0.0000 

0.3010 

0.4771 

0.6021 

0.6990 

0.7782 

08451 

0.9031 

0.9542 

0 

10 

1.0000 

1U)414 

1.0792 

1.1139 

1.1461 

1.1761 

1.2041 

1.2304 

1.2553 

1J2788 

0 

20 

1^010 

1.3222 

1.3424 

1.3617 

1.3802 

1.3979 

1.4150 

1.4314 

1.4472 

1.4624 

0 

30 

1.4771 

1.4914 

1.5051 

1.5185 

1.5315 

1.5441 

1.5563 

1.5682 

1.5798 

1.5911 

0 

40 

1.6021 

1.6128 

1.6232 

1.6335 

1.6435 

1.6532 

1.6628 

1.6721 

1.6812 

1.6902 

0 

50 

1.6990 

1.7076 

1.7160 

1.7243 

1.7324 

1.7404 

1.7482 

1.7559 

1.7634 

1.7709 

0     1 

0 

1.7782 

1.7853 

1.7924 

1.7993 

1.8062 

1.8129 

1.8195 

1.8261 

1.8325 

1.8388 

10 

1.8461 

1.8513 

1.8573 

1.8633 

1.8692 

1.8751 

1.8808 

1.8865 

1.8921 

1.8976 

20 

1.9031 

1.9085 

1.9138 

1.9191 

1.9243 

1.9294 

1.9345 

1.9395 

1.9445 

1.9494 

30 

1.9542 

1.9589 

1.9638 

1.9685 

1.9731 

1.9777 

1.9823 

1.9868 

1.9912 

1.9956 

40 

2.0000 

2.0043 

2.0086 

2.0128 

2.0170 

2.0212 

2.0253 

2.0294 

2.0334 

2.0374 

50 

20414 

2.0453 

2.0492 

2.0531 

2.0569 

2.0607 

2.0645 

2.0682 

2.0719 

2.0755 

0    s 

0 

2.0792 

2.0828 

2.0864 

2.0899 

2.0934 

2.0969 

2.1004 

2.1038 

2.1072 

2.1106 

2 

10 

2.1139 

2.U73 

2.1206 

2.1239 

2.1271 

2.1303 

2.1335 

2.1367 

2.1399 

2.1430 

2 

20 

2.1461 

2.1492 

2.1523 

2.1553 

2.1584 

2.1614 

2.1644 

2.1673 

2.1703 

2.1732 

2 

30 

2.1761 

2.1790 

2.1818 

2.1847 

2.1875 

2.1903 

2.1931 

2.1959 

2.1987 

2.2014 

2 

40 

2.2041 

2.2068 

2.2095 

2.2122 

2.2148 

2.2175 

2.2201 

2.2227 

2.2253 

2.2279 

2 

50 

2.2304 

2.2330 

2.2355 

2.2380 

2.2405 

2.2430 

2.2455 

2.2480 

2.2504 

2.2529 

0     3 

0 

2.2553 

2.2577 

2.2601 

2.2625 

2.2648 

2.2672 

2.2695 

2.2718 

2.2742 

2.2765 

10 

2.2788 

2.2810 

2.2833 

2.2856 

2.2878 

2.2900 

2.2923 

2.2945 

2.2967 

2.2989 

20 

2.3010 

2.3032 

2.3054 

2.3075 

2.3096 

2.3118 

2.3139 

2.3160 

2.3181 

2.3201 

30 

2.3222 

2.3243 

2.3263 

2.3284 

2.3304 

2.3324 

2.3345 

2.3365 

2.3385 

2.3404 

40 

2.3424 

2JS444 

2.3464 

2.3483 

2.3502 

2.3522 

2.3541 

2.3560 

2A'>79 

2.3598 

50 

2  3617 

2.3636 

2.3655 

2.3674 

2.3692 

2.3711 

2.3729 

2.3747 

2.3766 

2.3784 

0     4 

0 

2.3802 

2.3820 

23838 

2.3856 

2.3874 

2.3892 

2.3909 

2.3927 

2.3945 

2.3962 

10 

2.3979 

2.3997 

2v4014 

2.4031 

2.4048 

2.4065 

2.4082 

2.4099 

2.4116 

2.4133 

20 

2.4150 

2.4166 

2.4183 

2.4200 

2.4216 

2.4232 

2.4249 

2.4265 

2.4281 

2.4298 

30 

2.4314 

2.4330 

2.4346 

2.4362 

2.4378 

2.4393 

2.4409 

2.4425 

2.4440 

2.4456 

40 

2.4472 

2.4487 

2.4502 

2.4518 

2.4533 

2.4548 

2.4564 

2.4579 

2.4594 

24609 

60 

2.4624 

2.4639 

2.4654 

2.4669 

2.4683 

2.4698 

2.4713 

2.4728 

2.4742 

2,4757 

0'  5 

0 

2.4771 

2.4786 

2.4800 

2.4814 

2^829 

2.4843 

2.4857 

2.4871 

24886 

2.4900 

10 

2.4914 

2.4928 

2.4942 

2.4955 

2.4969 

2.4983 

2.4997 

2.5011 

2.5024 

2.5038 

20 

2.5051 

2.5065 

2.5079 

2.5092 

2.5105 

2.5119 

2.5132 

2.5145 

2.5159 

2.5172 

30 

2.5185 

2.5198 

2.5211 

2.5224 

2.5237 

2.5250 

2.5263 

2.5276 

2.5289 

2.5302 

40 

2.5315 

2.5328 

2.5340 

2.6353 

2.5366 

2.5378 

2.5391 

2  5403 

2.5416 

2.5428 

60 

2.5441 

2.5453 

2.5465 

2.5478 

2.5490 

2.5502 

2.5514 

2.5527 

2J5539 

2.5551 

0     6 

0 

2.5563 

2.5575 

2.5587 

2.5509 

2.5611 

2.5623 

2.5635 

2.5647 

2.5658 

2.5670 

10 

2.5682 

2.5694 

2.5705 

2.5717 

2.5729 

2.5740 

2.5752 

2.5763 

2.5775 

2.5786 

20 

2.5798 

2.5809 

2.5821 

2.5832 

2.5843 

2J)855 

2.5866 

2.5877 

2.5888 

2.5899 

30 

2..59n 

2.5922 

2.5933 

2.5944 

2.5955 

2.5966 

2.5977 

2.5988 

2.5999 

2.6010 

40 

2.6021 

2.6031 

2.6042 

2.6053 

2.6064 

2.6075 

2.6085 

2.6096 

2.6107 

2.6117 

50 

2.6128 

2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

2.6191 

2.6201 

2.6212 

2.6222 

0     7 

0 

2.6232 

2.6243 

2.6253 

2.6263 

2.6274 

2.6284 

2.6294 

2.6304 

2.6314 

2.6325 

10 

2.6335 

2.6345 

2.6355 

2.6365 

2.6375 

2.6385 

2.6395 

2.6405 

2.6415 

2.6425 

20 

2.6435 

2.6444 

2.6454 

2.6464 

2.6474 

2.6484 

2.6493 

2.6503 

2.6513 

2.6522 

30 

2.6532 

2.6542 

2.6551 

2.6561 

2.6571 

2.6580 

2.6590 

2.6599 

2.6609 

2.6618 

40 

2.6628 

2.6637 

2.6646 

2.6656 

2.6665 

2.6675 

2.6684 

2.6693 

2.6702 

2.6712 

60 

2.6721 

2.6730 

2.6739 

2.6749 

2.6758 

2.6767 

2.6776 

2.6785 

2.6794 

2.6803 

0     8 

0 

2.6812 

2.6821 

2.6830 

2.6839 

2.6848 

2.6857 

2.6866 

2.6875 

2.6884 

2.6893 

10 

2.6902 

2.6911 

2.6920 

2.6928 

2.6937 

2.6946 

2.6955 

2.6964 

2.6972 

2.6981 

20 

2.6990 

2.6998 

2.7007 

2.7016 

2.7024 

2.7083 

2.7042 

2.7050 

2.7059 

2.7067 

30 

2.7076 

2.7084 

2.7093 

2.7101 

2.7110 

2.7118 

2.7126 

2.7135 

2.7143 

2.7152 

40 

2.7160 

2.7168 

2.7177 

2.7185 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235 

50 

2.7243 

2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

2.7300 

2.7808 

2.7316 

0     9 

0 

2.7324 

2.7332 

2.7340 

2.7348 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

10 

2.7404 

2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474 

20 

2.7482 

2.7490 

2.7497 

2.7505 

2.7513 

2.7520 

2.7528 

2.7536 

2.7543 

2.7551 

30 

2.7559 

2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2,7604 

2.7612 

2.7619 

2.7627 

• 

40 

2.7634 

2.7642 

2.7649 

2.7657 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701 

50 

2.7709 

2.7716 

2.7723 

2.7731 

2.7738 

2.7745 

2.7752 

2.7760 

2.7767 

2.7774 

10 
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i      LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Ak. 

d 

_i 

5 

^ 

4 

^ 

6 

7 

i 

4 

O"*-!©-  0*. 

2.7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7846 

10 

10 

2.7853 

2.7860 

2.7868 

2.7875 

2.7882 

2.7889 

2.7896 

2.7903 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2,8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.81H9 

0  11 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.8274 

2.8280 

2.8287 

2.8293 

2.8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8344 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2.8382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.8506 

n 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

2.8543 

2.8549 

2.8555 

2.8561 

2.8567 

0  12 

0 

2.8573 

2.8579 

2.8585 

2.8591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

12 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

2.8854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.8882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0  18 

0 

2.8921 

'2.8927 

2.8932 

2.8938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

•  2.9058 

29063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

29238 

0  14 

0 

2.9243 

2.9248 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

-2.9350 

2.9355 

2.9360 

2.9365 

2.9370 

2.9375 

2.9380 

2.9385 

2.9390 

1    ^* 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0  15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2  9754 

2.9759 

2.9763 

2.9768 

2.9773 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0  16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

29877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

, 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

2.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3.0035 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

3.0073 

3.0077 

3.0082 

0  17 

0 

3.0086 

3.0090 

3.0095 

3.0099 

3.0103 

3.0107 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

8.0137 

3.0141 

3.0145 

3.0149 

3.0154 

3.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0175 

3.0179 

3.0183 

3.0187 

3.0191 

30195 

3.0199 

3.0204 

3.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3.0233 

8.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.02.'>3 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0  18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

3.0350 

8.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

8.0374 

3.0378 

3.0382 

3.0386 

3.0390 

3.0394 

3  0398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3.0422 

3.0426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

8.0449 

18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

3.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

8.0492 

3.0496 

3.0500 

3.0504 

3.0508 

8.0512 

3.0515 

8.0519 

8.0523 

3.0527 

18 

50 

3.0531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

3  0558 

3.0561 

3.0565 

0  19 

0 

3.0569 

3.0573 

3.0577 

3.0580 

3.0584 

8.0588 

3.0592 

3.0596 

3.0599 

3.0603 

19 

10 

3.0607 

3.0611 

3.0615 

3.0618 

8.0622 

8.0626 

3.0630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

30 

3.0682 

3.0686 

3.0689 

3.0693 

8.0697 

3.0700 

3.0704 

8.0708 

3.0711 

8.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

19 

50 

3.0755 

3.0759 

3.0763 

3.0766 

3.0770 

3.0774 

3.0777 

3.0781 

3.0785 

3.0788 

u 
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1              LOGAEITHll^  OF  SMALL  ABC3  IN  SPACE  OR  TIME.              | 

1        Axe 

d 

i 

i 

i 

i 

6 

6 

7 

8' 

9 

t    O.         1        H 

3.0792 

3.0795 

3.0799 

3.0803 

3.0806 

3.0810 

3.0813 

3  0817 

3.0821 

di)824 

ao 

10 

3.0828 

3i)83l 

3j0835 

3.0889 

3.0842 

3X)846 

3.0849 

3.0853 

3.0856 

SJD8G0 

20 

20 

3j0864 

3.0867 

3.0871 

3.0874 

8.0878 

3.0881 

3.0885 

3.0888 

3.0892 

3.0896 

20 

30 

3.0899 

3.0903 

3.0906 

3.0910 

3.0913 

a0917 

3.0920 

3X>924 

3.0927 

3.0931 

20 

40 

3.0934 

3.0938 

3.0941 

3.0945 

3.0948 

3J0952 

3.0955 

3J0959 

3.0962 

3.0966 

20 

50 

3.0969 

3.0973 

3.0976 

3^0980 

3.0983 

3.0986 

3.0990 

3.0993 

3.0997 

3.1000 

0  21 

0 

3.1004 

3.1007 

3.1011 

3.1014 

3.1017 

3.1021 

3.1024 

3.1028 

3.1031 

31035 

21 

10 

3.1038 

3.1041 

31045 

3.1048 

3.1052 

3.1055 

3.1059 

3.1062 

3.1065 

3.1069 

21 

20 

3.1072 

3.1075 

9.1079 

3.1082 

3.1086 

3.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.1106 

3.1109 

3.1113 

3.1116 

8.1119 

3.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1158 

3.1156 

3.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1173 

3.1176 

3.1179 

31183 

3.1186 

3J189 

3.1193 

3.1196 

3.1199 

3.1202 

0  22 

0 

3.1206 

3.1209 

3.1212 

3.1216 

3.1219 

3.1222 

3.1225 

3.1229 

3.1232 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1256 

3.1258 

3.1261 

3.1265 

31268 

22 

20 

3.1271 

3.1274 

3.1278 

3.1281 

3.1284 

8.1287 

3.1290 

3.1294 

3.1297 

3.1300 

22 

30 

3.1303 

3.1307 

8.1310 

3.1313 

3.1316 

3.1319 

3.1323 

3.1326 

3.1329 

3.1332 

22 

40 

3.1335 

3.1339 

3.1342 

3.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1. )64 

22 

50 

3.1367 

3.1370 

3.1374 

3.1377 

3.1380 

3J383 

3.1386 

3.1389 

3.1392 

3.1396 

0  23 

0 

3.1399 

3.1402 

3.1405 

3.1408 

3.1411 

3.1414 

3.1418 

31421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1433 

3.1436 

3.1440 

31443 

8.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

8.1464 

3J467 

3.1471 

3.1474 

3J477 

3.1480 

ai483 

3.U86 

3.1489 

23 

30 

3.1492 

3.1495 

3.1498 

3.1501 

3.1504 

3.1508 

3.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

3.1526 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

S.I547 

3.15.50 

23 

50 

3.1553 

3.1556 

3.1559 

3.1562 

3.1565 

3.1569 

3.1572 

3.1575 

3.1578 

3.1581 

0  24 

0 

3.1584 

3.1587 

3.1590 

3.1593 

3.1596 

8.1599 

3.1602 

3.1605 

8.1608 

3.1611 

24 

10 

3.1614 

3.1617 

3.1620 

8.1623 

3.1626 

3.1629 

3.1632 

3.1635 

3.1688 

3.164: 

24 

20 

3.1644 

3.1647 

3.1649 

3.1652 

3.1655 

3.1658 

3.1661 

3.1664 

3.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

3.1691 

3.1694 

3.1697 

3.1700 

24 

40 

3.1703 

8.1706 

3.1708 

3.1711 

8.1714 

31717 

8.1720 

3.1723 

3.1726 

3.1729 

24 

50 

3.1732 

3.1735 

3.1738 

3.1741 

3.1744 

3.1746 

3.1749 

3.1752 

3.1755 

3.1758 

0  25 

0 

3.1761 

3.1764 

3.1767 

3.1770 

3.1772 

3.1775 

3.1778 

3.1781 

8.1784 

3.1787 

25 

10 

3.1790 

3.1793 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

;a.11830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

3.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

3.1901 

25 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

3.1926 

.3.1928 

0  26 

0 

3.1931 

3.1934 

3.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3,1953 

3.1956 

26 

10 

3.1959 

3.1 9C2 

3^965 

3.1967 

3.1970 

3.1973 

3.1976 

3.1978 

3.1981 

3.1984 

26 

20 

3.1987 

3.1989 

8.1992 

3.1995 

3.1998 

3.2000 

3.2003 

3.2006 

3.2009 

3.2011 

26 

30 

3.2014 

3.2017 

3.2019 

3.2022 

3.2025 

3.2028 

3.2030 

3.2033 

3.2036 

3.2038 

26 

40 

3.2041 

3.2044 

3.2047 

3.2049 

3.2052 

3.2055 

3.2057 

3.2060 

3.2063 

3J066 

26 

50 

3.2068 

3.2071 

3.2074 

3.2076 

8.2079 

3.2082 

3.2084 

3.2087 

3.2090 

3.2092 

0  27 

0 

3.2095 

3.2098 

3.2101 

3.2103 

8.2106 

8.2109 

3.2111 

3.2114 

3.2117 

3.2119 

27 

10 

3.2122 

3.2125 

3.2127 

3.2130 

3.2133 

3.2135 

3.2138 

3.2140 

3.2143 

3.2146 

27 

20 

3.2148 

3.2151 

8.2154 

3.2156 

3.2159 

3.2162 

3.2164 

3.2167 

3.2170 

3.2172 

27 

30 

3.2175 

3.2177 

3.2180 

3.2183 

3.2185 

3.2188 

3.2191 

3.2193 

3.2196 

3.2198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

3.2217 

3.2219 

3.2222 

3.2225 

27 

50 

3.2227 

3.2230 

3.2232 

3i2235 

3.2238 

3.2240 

3.2243 

3.2245 

3.^248 

3.2250 

0  28 

0 

3.2253 

3.2256 

3.2258 

3.2261 

3.2263 

3.2266 

3.2269 

3.2271 

3.2274 

3.2276 

28 

10 

3.2279 

8.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.2294 

3.2297 

3.2299 

3.2302 

28 

20 

3.2304 

3.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.2320 

8.2322 

3.2325 

3.2327 

28 

30 

3.2330 

3J2333 

3.2335 

3.2338 

3.2340 

3.2343 

3.2345 

3.2348 

3.2350 

3.2353 

28 

40 

3.2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2370 

3.2373 

3.2375 

3.2878 

28 

50 

3.2380 

3.2383 

3.2385 

8.2388 

3.2390 

3.2393 

3.2395 

3.2398 

3.2400 

3.2403 

0  29 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.2418 

3.2420 

3.2423 

3.2425 

3.2428 

29 

10 

3.2430 

3.2433 

3.2435 

3.2438 

3.2440 

3.2443 

3.2445 

3.2448 

3.2450 

32453 

29 

20 

3.2455 

3.2458 

3.2460 

3i2463 

3.2465 

3.2467 

3.2470 

3.2472 

3.2475 

3.2477 

89 

30 

8.2480 

3.2482 

3.2485 

3.2487 

3.2490 

3.2492 

3.2494 

3.2497 

3.2499 

3.2502 

29 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.2516 

3.2519 

3.2.521 

3.2524 

3.2526 

2? 

60 

3.2529 

3.2.531 

3.2533 

3.2536 

3.2538 

3.2541 

3.2543 

3.2.'>45 

— ■■■■ 

3.2548 

3.2550  g 

IS 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

d 

i 

5 

3 

4 

5 

4 

i 

^ 

9 

i^s6^'lA 

3.2553 

3.2555 

3.2558 

8.2560 

8.2562 

8.2565 

3.2567 

8.2570 

8.2572 

3.2574 

ao 

10 

8^577 

3.2579 

3.2582 

3.2584 

3.2586 

3.2589 

3.2591 

3.2594 

3.2596 

3.2598 

90 

20 

3.2601 

3.2603 

3.2605 

3.2608 

8.2610 

3.2613 

3.2615 

3  2617 

3.2620 

3.2622 

80 

80 

8.2625 

3.2627 

3.2629 

3.2682 

3.2634 

3.2636 

8L2639 

3.2641 

8.2643 

3.2646 

30 

40 

3.2648 

3.2651 

3.2653 

3.2655 

3.2658 

3.2660 

3.2662 

3.2665 

3.2667 

3.2669 

30 

50 

8.2672 

3.2674 

3.2676 

3.2679 

3.2681 

8.2683 

3.2686 

3.2688 

3.2690 

3.2693 

0  31 

0 

a2695 

3.2697 

3.2700 

3.2702 

3  2704 

3  2707 

3,2709 

3.2711 

3.2714 

3.2716 

31 

10 

3J27\9 

3.2721 

3.2723 

32725 

3.2728 

3.2780 

3.2732 

3.2735 

3.2737 

3.2739 

31 

20 

3.2742 

3.2744 

3.2746 

3.2749 

3.2751 

8.2753 

3.2756 

8.2768 

3.2760 

3.2762 

31 

80 

3.2765 

3.2767 

3.2769 

3.2772 

3.2774 

3.2776 

3.2778 

8.2781 

3.2783 

3.2765 

31 

40 

3.2788 

3.2790 

3.2792 

3.2794 

3.2797 

S.2799 

3.2801 

8.2804 

3.2806 

3.2808 

81 

50 

3.2810 

3.2813 

3.2815 

3.2817 

3.2819 

3.2822 

3.2824 

3.2826 

3.2826 

3.2831 

0  as 

0 

8.2838 

3.2835 

3.2838 

3.2840 

3.2842 

8.2844 

3.2847 

3.2849 

3.2661 

3.2853 

32 

10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2866 

3.2867 

3.2869 

8.2671 

8.2874 

3.2676 

32 

20 

3.2878 

3.2880 

3.2882 

8.2885 

8.2887 

8.2889 

3.2891 

3.2894 

8.2696 

3.2898 

32 

30 

8.2900 

3.2903 

3.2905 

3.2907 

3.2909 

3.2911 

3.2914 

8.2916 

3^916 

3.2920 

32 

40 

3.2928 

3.2925 

3.2927 

3JS929 

3.2931 

3.2934 

3.2986 

8.2938 

8.2940 

8.2942 

32 

50 

8.2945 

3.2947 

3.2949 

3.2951 

3.2953 

3.2956 

3.2958 

8.2960 

3.2962 

3.2964 

•  S3 

0 

3^967 

3.2969 

3.2971 

3.2973 

8.2975 

3.2978 

3.2980 

8.2962 

3.2984 

3.2986 

33 

10 

8.2989 

3.2991 

3.2998 

3.2995 

3.2997 

3.2999 

3.3002 

8.3004 

8.3006 

3.3008 

83 

20 

3.3010 

3.8012 

3.3015 

8.3017 

3.3019 

8.3021 

3.3023 

8.3025 

3.3028 

3.3030 

33 

30 

8.3032 

3.8034 

3.3086 

3.3038 

8.8041 

3.3043 

3JJ045 

3.3047 

8.3049 

3.3051 

se 

40 

3.3054 

3.3056 

3.8056 

3.3060 

8.3062 

3.3064 

3.3066 

8.3069 

3.3071 

3.3073 

83 

50 

8.3075 

3  3077 

3.3079 

3.30S1 

3.3084 

3.3086 

3.3088 

3.3090 

3.3092 

3.3094 

0  84 

0 

8.3096 

8.3098 

3.3101 

3.3103 

8.3105 

8.3107 

3.3109 

3.3111 

3.3113 

8.3116 

34 

10 

3.3118 

3.3120 

3.3122 

3.3124 

3.3126 

3.3128 

3.3130 

3.3132 

3.3134 

3.3137 

34 

20 

3.3139 

3.3141 

3.3143 

3.3145 

3.8147 

3.3149 

3.3151 

8.3153 

3.3156 

33158 

34 

80 

3.3160 

3.3162 

3.3164 

3.3166 

3.3168 

3.3170 

3.3172 

3.3174 

8.3176 

3.3179 

34 

40 

3.3181 

3.3183 

3.3185 

3.3187 

8.3189 

3.3191 

3.3193 

8.3195 

3.3197 

8.3199 

34 

50 

3.3201 

3.3204 

3.3206 

8.3208 

3.3210 

3.3212 

3.3214 

3.3216 

3.3216 

3.3220 

0  35 

0 

3i)22S 

3.3224 

3.3226 

8.3228 

8.3230 

3.3233 

3.3235 

3.3237 

8.3239 

3.3241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3249 

3.8251 

3.3253 

3.3255 

3.3257 

3.3259 

3.3261 

35 

20 

3i)263 

3.8265 

3.3267 

3.3269 

8.3272 

3.3274 

3.3276 

3.3278 

3.3260 

3.3282 

35 

80 

3^284 

3.3286 

3.3288 

3.3290 

8.3292 

3.3294 

3.3296 

8.3298 

8.3300 

3.3302 

35 

40 

3.3304 

3.3306 

3.3308 

3.8310 

8.3312 

3.3314 

3.3316 

3.3318 

3.3320 

3.3322 

35 

60 

3.3324 

3.3326 

8.3328 

3.3330 

8^32 

3.3334 

3.3336 

3.3339 

83341 

3.3343 

0  86 

0 

8JW45 

3.3347 

3.3349 

3.3351 

3.3353 

3.8355 

3.3357 

3.8359 

3^3361 

3.3368 

36 

10 

3.3365 

3.3367 

3.3369 

3.3371 

3.3373 

3.3375 

3.3377 

3.3379 

3.3381 

3.3383 

36 

20 

3.3385 

3.3387 

3.3389 

3.3391 

3.3393 

3.3395 

3.3397 

3.3398 

3,3400 

3.3402 

36 

30 

3.8404 

3.3406 

3.3408 

3.3410 

3.3412 

3.34U 

3.3416 

3.3418 

3.3420 

3.3422 

36 

40 

3.3424 

3.3426 

3.3428 

3.3430 

3.3432 

3.3434 

3.3436 

3.3438 

8.3440 

3.3442 

36 

50 

3.8444 

3^446 

3.3448 

3.3450 

3.8452 

3.3454 

3.3456 

3.3458 

3.3460 

3.3462 

0  37 

0 

3.8464 

3.3465 

3.3467 

3.3469 

3.3471 

3.3473 

3.8476 

8.3477 

3.3479 

3.3481 

87 

10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

3.3493 

3.3495 

3.3497 

3.3499 

3.3501 

87 

20 

3.8502 

3.3504 

3  3506 

3.3508 

3.8510 

3.3512 

3.3514 

3.3516 

3.8518 

3.3520 

37 

30 

3.3522 

33524 

3.3526 

3.3528 

3.3530 

3.3581 

3.3533 

3.3535 

3.3537 

3.3539 

37 

40 

3.3541 

3.3543 

3.3545 

8.3547 

3.3549 

3.3551 

3.3553 

3.3555 

8.3556 

3.3558 

87 

50 

3.3660 

3  3562 

3.3564 

3.3566 

3.3568 

3.3570 

3.3572 

3.3574 

3.3576 

3J577 

0  38 

0 

8.3579 

3.3581 

3.3583 

3.3585 

3.3587 

3.3589 

3.8591 

3.3598 

3.3595 

3.3596 

38 

10 

8.3598 

3.3600 

3.3602 

3.3604 

3.3606 

3.3608 

3.3610 

3.3612 

3.3614 

3.3615 

38 

20 

3.3617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 

3.3634 

36 

30 

3.3636 

3.3638 

3.3640 

3.3642 

3.3644 

3.3646 

3.3647 

3.3649 

3.3651 

3.3653 

38 

40 

3.3655 

3.3657 

3.3659 

3.3660 

83662 

3.3664 

3.3666 

3.3668 

3.3670 

3.3672 

38 

50 

3^674 

3.3675 

33677 

3M79 

3.3681 

3.3683 

3.3685 

3^687 

3.36S8 

3.3690 

0  39 

0 

3.3692 

3.3694 

3.3696 

3.3698 

3.3700 

3,8701 

3.3703 

3.3705 

3.3707 

3.3709 

89 

10 

3.3711 

3.3713 

3.3714 

3.3716 

3.8718 

3.3720 

3.3722 

3.3724 

3.3725 

3.3727 

89 

20 

3.3729 

3.3731 

3.3733 

3.3735 

3.8736 

3.3738 

3.3740 

3.3742 

3.3744 

3-3746 

89 

30 

3-3747 

3.3749 

3.3751 

3.3753 

3.3755 

3.3757 

3.3758 

3.3760 

3.3762 

3.3764 

89 

40 

3.3766 

3.3768 

3.3769 

3.3771 

3.3773 

3.3775 

3.3777 

3.3779 

3.3780 

3.3782 

39 

50 

3.3784 

3.3786 

3.3788 

3.3789 

3.3791 

3.3793 

3.3795 

3.3797 

3.3798 

3.3800 

13 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.               | 

Arc 

6 

i 

i 

i 

• 

4 

5 

4 

7 

^ 

9 

5^.4(5-  6'. 

3.3802 

3.3804 

3.3806 

3.3808 

3.3809 

3.3811 

3.3813 

3;}815 

3J1817 

8JW18 

40 

10 

8.3820 

3.3822 

3.3824 

3.3826 

3.3827 

3.3829 

3.3831 

3.3833 

3-3835 

3.3836 

40 

20 

3.3838 

3.3840 

3.3842 

3.3844 

3.3845 

3.3847 

3.3849 

3.3851 

3.3852 

3.3854 

40 

30 

3^856 

3.3858 

3.3860 

3.3861 

3.3863 

3.3865 

3.3867 

8.3869 

3JJ870 

3.3872 

40 

40 

3^874 

3.3876 

3.3877 

3.3879 

3.3881 

3.3883 

8.3885 

3.3886 

8.3888 

3.3890 

40 

50 

3^892 

3.3893 

3«3895 

3.3897 

3.3899 

8.3901 

3.3902 

3.3904 

3U3906 

3.3908 

.   41 

0 

3.3909 

3.3911 

8.3913 

3.3915 

3.3916 

3.3918 

8.3920 

8.3922 

3J5923 

8-3925 

41 

10 

3^927 

3.3929 

3.3930 

3.3932 

3.3934 

3.3936 

3J)938 

3.3939 

3.3941 

3.3943 

41 

20 

3  3945 

3^946 

3.3948 

3.3950 

3  3952 

3.39.53 

3.3955 

3.8957 

3.3959 

3.3960 

41 

30 

3.3962 

3.3964 

3.3965 

3.3967 

3.3969 

3.3971 

3.3972 

8.3974 

3.3976 

3.3978 

41 

40 

3  3979 

3.3981 

3.3983 

3.3985 

3.3986 

3.3988 

3.3990 

3.3992 

8.3993 

3.3995 

41 

50 

3^997 

3.3998 

3.4000 

3.4002 

3.4004 

34005 

34007 

3.4009 

3.4011 

8.4012 

0  42 

0 

3.40U 

3.4016 

3.4017 

3.4019 

3.4021 

3.4023 

8.4024 

3.4026 

84028 

34029 

42 

10 

3.4031 

3.4033 

3.4035 

3.4036 

3.4038 

3.4040 

3.4041 

34043 

84045 

34047 

42 

20 

3.4048 

3.4050 

3.4052 

3.4053 

3.4055 

3.4057 

3.4059 

3.4060 

3.4062 

34064 

42 

80 

3.4065 

3.4067 

3.4069 

3.4071 

3.4072 

3.4074 

3.4076 

3.4077 

34079 

8.4081 

42 

40 

3.4082 

3.4084 

3.4086 

3.4087 

3.4089 

3.4091 

8.4093 

3.4094 

3.4096 

34098 

42 

50 

3.4099 

3.4101 

3.4103 

3.4104 

3.4106 

34108 

34109 

3.4111 

84113 

84115 

0  43 

0 

3.4116 

3.4118 

3.4120 

3.4121 

3.4123 

34125 

34126 

34128 

84180 

84131 

43 

10 

8.4133 

3.4135 

3.4136 

3.4138 

3.4140 

34141 

84143 

34145 

34146 

34148 

43 

20 

3.4150 

3.4151 

3.4153 

3.4155 

3.4156 

34158 

34160 

34161 

34163 

34165 

43 

30 

3.4166 

3.4168 

3.4170 

3.4171 

3.4173 

34175 

34176 

34178 

34180 

341  SI 

43 

40 

34183 

3.4185 

3.4186 

3.4188 

3.4190 

34191 

34193 

34195 

34196 

34198 

43 

50 

3.4200 

3.4201 

3.4203 

3.4205 

3.4206 

34208 

3.4209 

34211 

3.4213 

3.4214 

0  44 

0 

3.4216 

3.4218 

3.4219 

3.4221 

3.4223 

84224 

34226 

34228 

84229 

84231 

44 

10 

3.4232 

3.4234 

3.4236 

3.4237 

3.4239 

84241 

34242 

34244 

34246 

34247 

44 

20 

3.4249 

3.4250 

3.4252 

3.4254 

3.4255 

34257 

34259 

34260 

34262 

34263 

44 

30 

3.4265 

3.4267 

3.4268 

3.4270 

3.4272 

34273 

34275 

34276 

34278;   34280    || 

44 

40 

3.4281 

3.4283 

3.4285 

3.4286 

8.4288 

34289 

34291 

34293 

34294 

84296 

44 

50 

3.4298 

3.4299 

34301 

3.4302 

3.4304 

3.4306 

3.4307 

3.4309 

34310 

3.4812 

0  45 

0 

3.4314 

3.4315 

3.4317 

3.4318 

3.4320 

34322 

34323 

3.4325 

3.4326 

3.4828 

45 

10 

3.4330 

3.4331 

3.4333 

3.4334 

3.4336 

34338 

3.4339 

3.4341 

34342 

3.4844 

45 

20 

3.4346 

3.4347 

3.4349 

3.4350 

34352 

34354 

3.4355 

3.4357 

84358 

3.4360 

45 

30 

3.4362 

3.4363 

3.4365 

3.4366 

8.4368 

84370 

3.4371 

84373 

84374 

84376 

45 

40 

3.4378 

3.4379 

3.4381 

3^1382 

3.4384 

8.4385 

3.4387 

3.4389 

8.4390 

8.4392 

45 

50 

3.4393 

3.4395 

3.4396 

3.4398 

34400 

34401 

3.4403 

34404 

8.4406 

*  34408 

0  46 

0 

3.4409 

3.4411 

3.4412 

3.4414 

3.4415 

3.4417 

3.4419 

3.4-120 

3.4422 

8.4423 

46 

10 

3.4425 

3.4426 

3.4428 

3.4429 

8.4431 

34433 

3.4434 

3.4436 

34437 

34439 

46 

20 

3.4440 

3.4442 

3.4444 

3.4445 

3.4447 

3.4448 

3.4450 

3.4451 

3.4453 

3.4454 

46 

30 

3.4456 

3.4458 

3.4459 

3.4461 

3.4462 

3.4464 

3.4465 

8.4467 

3.4468 

34470 

46 

40 

3.4472 

3.4473 

3.4475 

3.4476 

3.4478 

34479 

3.4481 

34482 

3.4484 

3.4486 

46 

50 

3.4487 

3.4489 

3.4490 

3.4492 

3.4493 

3.4495 

3.4496 

34498 

3.4499 

84501 

0  47 

0 

3.4502 

3.4504 

3.4506 

3.4507 

3.4509 

34510 

3.4512 

3.4513 

3.4515 

34516 

47 

10 

3.4518 

3.4519 

3.4521 

3.4522 

3.4524 

34526 

34527 

34529 

34.530 

34532 

47 

20 

3.4533 

3.4.^35 

3.4536 

3.4538 

3.4539 

34.541 

34.542 

34544 

34545 

34.547 

47 

30 

3.4548 

3.4550 

3.4551 

3.4.553 

3.4555 

34556 

34558 

34559 

34561 

84.562 

47 

40 

3.4564 

3.4565 

3.4567 

3.4568 

3.4570 

34571 

34573 

34574 

34576 

3  4.577 

47 

50 

3.4579 

3.4580 

8.4582 

3.4583 

3.4585 

34586 

34588 

3.4589 

3.4591 

34592 

0  48 

0 

3  4594 

3.4595 

3.4597 

3.4598 

3.4600 

34601 

346a3 

34G04 

34606 

3.4607 

48 

10 

3.4609 

3.4610 

3.4612 

3.4613 

3.4615 

34616 

3.4618 

3.4619 

34621 

3.4622 

48 

20 

3.4624 

3.4625 

3.4627 

3.4628 

3.4630 

34631 

3.4633 

34634 

34636 

34637 

48 

30 

3.4639 

3.4640 

3.4642 

3.4643 

3.4645 

34646 

34648 

34649 

34651 

34652 

48 

40 

3.4654 

3.4655 

3.4657 

3.4658 

3.4660 

34661 

3.4663 

34664 

34666 

3.4667 

4'8 

50 

3.4669 

3.4670 

3.4672 

3.4673 

3.4675 

34676 

34678 

34679 

34681 

34682 

0  49 

0 

3.4683 

3.4685 

3.4686 

3.4688 

3.4689 

34691 

34692 

34694 

84695 

34697 

49 

10 

3.4698 

3.4700 

3.4701 

3.4703 

3.4704 

34706 

34707 

84709 

34710 

3.4711 

49 

20 

3.4713 

3.4714 

3.4716 

3.4717 

3.4719 

34720 

34722 

34723 

34725 

34726 

49 

30 

3.4728 

3.4729 

3.4730 

3.4732 

3  4733 

84735 

34736 

34738 

34739 

34741 

49 

40 

8.4742 

3.4744 

3.4745 

3.4747 

3.4748 

34749 

34751 

3.4752 

84754 

84755 

49 

50 

3.4757 

3.4758 

3.4760 

3.4761 

84763 

34764 

34765 

84767 

8.4768 

84770 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.               | 

Afk. 

0 

i 

i 

3 

4 

II 

6 

« 

6 

7 

8' 

9 

Oh.5o«n.  (Ji. 

3.4771 

8.4773 

3.4774 

3.4776 

3.4777 

3.4778 

3.4780 

3.4781 

3.4783 

3.4784 

50 

10 

3.4786 

3.4787 

3.4789 

3.4790 

3.4791 

8.4793 

3.4794 

3.4796 

3.4797 

3.4799 

50 

20 

3.4800 

3.4802 

3.4803 

3.4804 

3.4806 

8.4807 

3.4809 

3.4810 

3.4812 

3.4813 

50 

30 

3.4814 

3.4816 

3.4817 

3.4819 

3v4820 

3.4822 

8.4823' 

3.4824 

3.4826 

3.4827 

50 

40 

3.4829 

3.4830 

3.4832 

3.4833 

3.4834 

3.4836 

3.4837 

3.4839 

3.4840 

3.4842 

50 

60 

3.4843 

3.4844 

3.4846 

3.4847 

3.4849 

3.4850 

3.4852 

3.4853 

3.4854 

3.4856 

0  51 

0 

•  3.4857 

3.4859 

3.4860 

3.4861 

34863 

3.4864 

3.4866 

3.4867 

3.4869 

3.4870 

51 

10 

3.4871 

3.4873 

3.4874 

3.4876 

3.4877 

3.4878 

3.4880 

3.4881 

3.488:3 

3.4884 

51 

20 

3.4886 

3.4887 

8.4888 

3.4890 

3.4891 

3.4893 

3.4894 

3.4895 

3.4897 

3.4898 

51 

30 

3.4900 

3.4901 

3.4902 

3.4904 

3.4905 

3.4907 

3.4908 

3.4909 

3.4911 

3.4912 

51 

40 

3.4914 

3.4915 

3.4916 

3.4918 

3.4919 

3.4921 

3.4922 

3.4923 

3.4925 

3.4926 

51 

50 

3.4928 

3.4929 

3.4930 

3.4932 

3.4933 

3.4935 

3.4936 

3.4937 

3.4939 

3.4940 

0  52 

0 

3.4942 

3.4943 

3-4944 

3.4946 

3.4947 

3.4949 

3.49.50 

3.4951 

3.4953 

3.4954 

52 

10 

3.4955 

3.4957 

3.4958 

3.4960 

3.4961 

3.4962 

3.4964 

3.4965 

3.4967 

3.4968 

52 

20 

3.4969 

3>t971 

3.4972 

3.4973 

3.4975 

3.4976 

3.4978 

3.4979 

3.4980 

3.4982 

52 

30 

8.4983 

3.4984 

3.4986 

3.4987 

3.4989 

3.4990 

3.4991 

3.4993 

3.4994 

3.4995 

52 

40 

3.4997 

3.4998 

3.5000 

3.5001 

3.5002 

3.5004 

3.5005 

3.5006 

3.5008 

3.5009 

52 

50 

3.5011 

3  5012 

3.5013 

3.5015 

3.5016 

3.5017 

3.5019 

3.5020 

3.5022 

3.5023 

0  53 

0 

8.5024 

3.5026 

3.5027 

8.5028 

3.5030 

3.5031 

3.5032 

3.5034 

3.5035 

3.5037 

53 

10 

3.5038 

3.5039 

3.5041 

3.5042 

3.5043 

3.5045 

3.5046 

3.5047 

3.5049 

3.6050 

53 

20 

3.5051 

3.5053 

3.5054 

3.5056 

3.5057 

3.5058 

3.5060 

3.5061 

8.5062 

3.5064 

53 

30 

3.5065 

3.5066 

3.5068 

3.5069 

8.5070 

3.5072 

3.5073 

3.5075 

3.5076 

3.5077 

53 

40 

3.5079 

3.5080 

8.5081 

3.5083 

3.5084 

3.5085 

3.5087 

8.5088 

3.5089 

3.5091 

53 

50 

3.5092 

3.5093 

3.5095 

3.5096 

3.5097 

3.5099 

3.5100 

3.5101 

3.5103 

3  5104 

0  54 

0 

3.5105 

3.5107 

3.5108 

3.5109 

3.5111 

3.5112 

3.5113 

3.5115 

3.5116 

3.5117 

54 

10 

3.5H9 

3.5120 

3.5122 

3.5123 

3.5124 

3.5126 

3.5127 

3.5128 

3.5130 

3.5131 

54 

20 

3.5132 

3.5134 

3.5135 

3.5136 

3.5138 

3.5139 

3.5140 

3.5141 

3.5143 

3.5144 

54 

30 

3.5145 

3.5147 

3.5148 

3.5149 

3.5151 

3.5152 

3.5153 

3.5155 

3.5156 

3.5157 

64 

40 

3.5159 

3.5160 

3.5161 

3.5163 

3.5164 

3.5165 

3.5167 

3.5168 

3.5169 

3.5171 

54 

50 

3.5172 

3.5173 

8.5175 

3.5176 

3.5177 

3.5179 

3.5180 

3.5181 

3.5183 

3.5184 

0  55 

0 

3.5185 

3.5186 

8.5188 

3.5189 

3.5190 

3.5192 

3.5193 

3.5194 

3.5196 

8JJ197 

55 

10 

3.5198 

3.5200 

3.5201 

3.5202 

3.5204 

3.5205 

3.5206 

3.5207 

3.5209 

3.5210 

55 

20 

3.5211 

'3.5213 

3.5214 

3.5215 

3.5217 

3.5218 

3.5219 

3.5221 

3.5222 

3.5223 

55 

30 

3.5224 

3.5226 

3.5227 

3.5228 

3.5230 

3.5231 

3.5232 

3.5234 

3.5235 

3.5236 

55 

40 

3.5237 

3.5239 

3.5240 

3.5241 

3.5243 

3.5244 

3.5245 

3.5247 

3.5248 

3.5249 

55 

50 

3.5250 

8.5252 

3.5253 

3.5254 

3.5256 

8.5257 

3.5258 

8.5260 

3.5261 

3.5262 

0  56 

0 

8.5263 

3.5265 

3.5266 

3.5267 

3.5269 

3.5270 

3.5271 

3.5272 

3.5274 

3.5275 

56 

10 

3.5276 

3.5278 

3.5279 

3.5280 

3.5281 

3.5283 

3.5284 

3.5285 

8.5287 

3.5288 

56 

20 

3.5289 

3.5290 

3.5292 

3.5293 

3.5294 

3Ji296 

3.5297 

3.5298 

3.5299 

3.5301 

56 

30 

3.5302 

3.5303 

3.5305 

3.5306 

8.5307 

3.5308 

3.5310 

3.5311 

3.5312 

3.5314 

56 

40 

3.5315 

3.5316 

3.5317 

3.5319 

3.5320 

3.5321 

3.,5322 

3.5324 

3.5325 

3.5326 

56 

50 

3.5328 

3.5329 

3..5330 

3.5331 

3.5333 

3.5334 

3.5335 

3.5336 

3.5338 

3.5339 

0  57 

0 

3.5340 

3..'S342 

3.5343 

3.5344 

3.5345 

3.5347 

3.5348 

3.5349 

3.5350 

3.5352 

57 

10 

3.5353 

3.5354 

3.5355 

3.5357 

3.5358 

3.5359 

3.5361 

3.5362 

3.5363 

3.5364 

57 

20 

3.5366 

3.5367 

3.5368 

8.5369 

3.5371 

3.5372 

3  .5373 

3.5374 

3.5376 

3:5377 

57 

30 

8.5378 

3.5379 

3.5381 

3.5382 

3.5383 

3.5384 

3.5386 

3.5387 

3.5388 

3.5390 

57 

40 

3.5391 

3.5392 

3.5393 

3.5395 

3.5396 

3.5397 

3.5398 

3.5400 

3.5401 

3.5402 

57 

50 

3.5403 

3.5405 

3.5406 

3.5407 

8.5408 

3.5410 

3.5411 

3.5412 

3.5413 

3.5415 

0  58 

0 

3.5416 

3.5417 

3.5418 

3.5420 

3.5421 

3.5422 

3.5423 

3.5425 

3.5426 

3.5427 

58 

10 

3.5428 

3.5429 

3.6431 

3.5432 

3.5433 

3.5434 

3  5436 

3.5437 

3.5438 

3.5439 

58 

20 

3.5441 

3.5442 

3.5443 

3.5444 

3.5446 

8..')447 

3.5448 

3.5449 

3.5451 

3.5452 

58 

30 

3.5453 

3.5454 

3.5456 

3.5457 

3.5458 

3.5459 

3.5460 

3.5462 

3.5463 

8.5464 

58 

40 

8.5465 

3.5467 

3.5468 

3.5469 

3.5470 

3.5472 

3.5473 

3.5474 

3.5475 

3.5477 

58 

60 

8.5478 

3.5479 

3.5480 

3.5481 

3.5483 

3..5484 

3.5485 

3  5486 

3.5488 

3.5489 

0  59 

0 

3.5490 

8.5491 

8.5492 

3.5494 

3.5495 

3.5496 

3.5497 

3.5499 

3.5500 

8.5.501 

59 

10 

3.5502 

3.5504 

3.5505 

3.5506 

3.5507 

3.5508 

8.5510 

3.5511 

3.5512 

3.5513 

59 

20 

3.5514 

3.5516 

3.5517 

3.5518 

3.5519 

3.5521 

3.5522 

3.5523 

3.5524 

3.5525 

69 

30 

3.5527 

3.5528 

3.5529 

3.5530 

3.5532 

3.5533 

3.5534 

3.5535 

3.5536 

3.5538 

59 

40 

3.5539 

3.5540 

3.5541 

3.5.542 

3.5544 

3.5545 

3.5.546 

3.5547 

3.5549 

3.5550 

.." 

60 

3.5551 

3.5552 

1 —          -J 

3.5553 

3.5555 

3.5556 

3.5557 

3.5558 

8.5559 

3.5561 

8.6562 

15 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Aic 

d 

i 

i 

i 

0 

4 

5 

6 

i 

8' 

*       11 

9 

Jlu  ({-&». 

3.5563 

3.5564 

3.5565 

3.5567 

3.5568 

3.5569 

8.5570 

3  5571 

3.5573 

3.5574 

1           0 

10 

3.6575 

3.5576 

3.5577 

3.6579 

3.5580 

3.5581 

3.5582 

3.5583 

3.5585 

8.5586 

0 

20 

3.5587 

3.5588 

3.5589 

3.5591 

3.5592 

3.5593 

3.5594 

3.5595 

3.5597 

8.5598 

0 

30 

3.5599 

3.5600 

3.5601 

3.5603 

3.5604 

3.5605 

3.5606 

3.5607 

3.5609 

8.5610 

0 

40 

3.5611 

3.5612 

3.5613 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

3.5621 

3.5622 

0 

50 

3.5623 

3.5624 

3.5625 

3.5626 

3.5628 

3.5629 

3.5630 

3.5631 

3.5632 

3.5634 

1    I 

0 

3.5635 

3.5636 

3.5637 

3.56.38 

3.5640 

3.5641 

3.5642 

3.5643 

3.5644 

3  5645 

10 

3.5647 

3.5648 

3.5649 

3.5650 

3.5651 

3.5653 

3.5654 

3.5655 

3.5656 

3.5657 

20 

3.5658 

3.5660 

3.5661 

3.5662 

3.5663 

3.5664 

3.5666 

3.5667 

3.5668 

3.5669 

30 

8.5670 

3.5671 

3.5673 

3.5674 

3.5675 

3.5676 

3.5677 

3.5678 

3.5680 

3.5681 

40 

3.5682 

3.5683 

3.5684 

3.5686 

3.5687 

3.5688 

3.5689 

3.5690 

3.5691 

3.5693 

50 

3.5694 

3.5695 

3.5696 

3  5697 

3.5698 

3.5700 

3.5701 

3.5702 

3.5703 

3.5704 

1     2 

0 

3.5705 

3.5707 

3.6708 

3.5709 

3.5710 

8.5711 

3.5712 

3.5714 

3.5715 

3.5716 

2 

10 

3.5717 

8.5718 

3.5719 

3.5721 

3.5722 

3.5723 

3.5724 

3.5725 

3.5726 

3  5728 

2 

20 

3.5729 

3.6730 

3.5731 

3.5732 

3.5733 

3.5735 

3.5736 

3.5737 

3.5738 

3.5739 

2 

30 

3.5740 

3.5741 

3.6742 

3.5744 

3.5745 

8.5746 

3.5747 

3.5748 

3.5750 

3.5751 

2 

40 

3.5752 

3.5753 

3.5754 

8.5755 

3.5756 

3.5758 

3.5759 

3.5760 

3.5761 

3.5762 

2 

50 

3.5763 

3.5765 

3.5766 

3.5767 

3.5768 

3.5769 

3.5770 

3.5771 

3.5773 

3.5774 

1     3 

0 

8.5775 

3.6776 

3.5777 

8.5778 

3.5780 

3.5781 

3.5782 

3  5783 

8.5784 

3.5785 

3 

10 

3.5786 

3.5788 

8.5789 

3.6790 

3  5791 

3.5792 

3.5793 

3.5794 

3.5796 

3.5797 

3 

20 

3.5798 

3.5799 

3.5800 

3.5801 

3.5802 

3.5804 

8.5805 

3.5806 

3.5807 

3.5808 

3 

30 

3.5809 

3.5810 

8.5812 

3.5813 

3.5814 

8.5815 

3.5816 

8.5817 

8J^818 

3.5819 

3 

40 

3.5821 

3.5822 

3.5823 

3.5824 

3.5825 

3.5826 

3.5827 

3.5829 

3.5830 

3.5831 

3 

50 

3.5832 

3.5833 

3.5834 

3.5835 

3.5837 

3.5838 

3.5839 

3.5840 

3.5841 

3.5842 

1     4 

0 

3.5843 

3^^844 

3.5846 

3^847 

3.5848 

8.5849 

3.5850 

3.5851 

8.5852 

3.5853 

10 

8.5855 

3.5856 

3.5857 

8.5858 

3.5859 

3.5860 

•  3.5861 

3.5862 

3.5864 

3.5865 

20 

3.5866 

3.5867 

3.5868 

3.6869 

3.5870 

3.5871 

3.5873 

3.5874 

3.5875 

3.5876 

30 

3.5877 

3.5878 

8.5879 

3.5880 

3.5882 

3.5883 

3.5884 

3.5885 

3.5886 

3J&887 

40 

3.5888 

8.5889 

3.5891 

3.5892 

3.5893 

3  5894 

3.5895 

3.5896 

3.5897 

3.5898 

50 

3Ji899 

3.5901 

3.5902 

3.5903 

3.5904 

3.5905 

3.5906 

3.5907 

3.5908 

3.5910 

1     6 

0 

3.5911 

3.5912 

3.5913 

3.5914 

3.5915 

3.5916 

3.6917 

3.6918 

8Ji920 

3.5921 

10 

3.5922 

3.5923 

3.5924 

3.5925 

3.5926 

3.5927 

3.5928 

3.5930 

3.5931 

3.5932 

20 

3J5933 

3.5934 

3.5935 

3.6936 

3.5937 

8.5938 

8.5940 

3.9941 

3.5942 

3.6943 

30 

3.5944 

3.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

3.6952 

3.5953 

3.5954 

40 

3.5955 

3.5956 

3.5957 

3.5958 

3.5959 

3.5960 

3.5962 

8.5963 

3.5964 

3.5965 

50 

3.5966 

3.5967 

3.5968 

3.5969 

3.5970 

3.5971 

3.5973 

3.6974 

3.5975 

3.5976 

1     6 

0 

3.5977 

3.5978 

3.5979 

3.5980 

3.5981 

3.5982 

8.5984 

3.5985 

3.5986 

3.5987 

10 

3.5988 

3.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

3.5996 

3.5997 

3.5998 

20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

3.6006 

3.6008 

3.6009 

30 

3.6010 

3.6011 

3.6012 

3.6013 

3.6014 

3.6015 

3.6016 

3.6017 

3.6018 

3.6020 

40 

3.6021 

3.6022 

3.6023 

3.6024 

3.6025 

3.6026 

3.6027 

3.6028 

8.6029 

3.6030  1 

50 

3.6031 

3.6033 

3.6034 

3.6035 

3.6036 

3.6037 

3.6038 

3.6039 

3.6040 

3.6041 

1     7 

0 

3.6042 

3.6043 

3.6044 

3.6046 

3.6047 

3.6048 

3.6049 

3.6050 

8.6051 

3.6052 

10 

3.6053 

3.6054 

3.6055 

3.6056 

3.6057 

3.6058 

3.6060 

3.6061 

3.6062 

3.6063 

'  X 

20 

3.6064 

3.6065 

3.6066 

3.6067 

3.6068 

3.6069 

3.6070 

3.6071 

3.6072 

3.6073 

30 

3.6075 

3.6076 

3,6077 

3.6078 

3.6079 

3.6080 

3.6081 

3.6082 

3.6083 

3.6084 

40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

8.6094 

3.6095 

50 

3.6096 

3.6097 

3.6098 

3.6099 

3.6100 

3.6101 

3.6102 

3.6103 

3.6104 

3.6106 

1     6 

0 

3.6107 

3.6108 

3.6109 

3.6110 

3.6111 

3.6112 

3.6113 

3.6114 

3.6115 

3.6116 

10 

3.6117 

3.6118 

3.6119 

3.6120 

8.6121 

3.6123 

3.6124 

3.6125 

3.6126 

3.6127 

20 

3.6128 

3.6129 

3.6130 

3.6131 

3.6132 

3.6133 

3.6134 

3.6135 

3.6186 

3.6137 

30 

3.6138 

3.6139 

3.6141 

3.6142 

3.6148 

8.6144 

3.6145 

3.6146 

3.6147 

3.6148 

40 

3.6149 

3.6150 

3.6151 

3.6152 

3.6153 

3.6154 

3.6155 

3.6156 

8.6167 

3.6158 

50 

3.6160 

3.6161 

3.6162 

3.6163 

3.6164 

3.6165 

3.6166 

3.6167 

3.6168 

3.6169 

1     9 

0 

3.6170 

3.6171 

3.6172 

3.6173 

3.6174 

3.6175 

3.6176 

3.6177 

8.6178 

3.6179 

10 

3.6180 

3.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

3.6190 

20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

3.6197 

3.6198 

3.6199 

3.6200 

30 

3.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

3.6210 

3.6211 

40 

3.6212 

3.6213 

3.6214 

3.6215 

3.6216 

3.6217 

3.6218 

3.6219 

3.6220 

3^6221 

\=L 

50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.6228 

8.6229 

3.6280 

3.6281 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

d 

i 

:5 

i 

I 

^ 

^ 

i 

^ 

& 

iMiJ-sJ 

3.6232 

3.6234 

3.6235 

3.6236 

3.6237 

3.6238 

3.6239 

3.6240 

3.6241 

8.6242 

10 

10 

3.6243 

3.6244 

3.6245 

3.6246 

3.6247 

3.6248 

3.6249 

3.6250 

8.6251 

3.6252 

10 

20 

3.6258 

3.6254 

3.6255 

3.6256 

3.6257 

3.6258 

3.6259 

36260 

3.6261 

3.6262 

10 

80 

3.6263 

3.6264 

3.6265 

3.6266 

8.6268 

3.6269 

3.6270 

3.6271 

3.6272 

3.6273 

10 

40 

3.6274 

3.6275 

3.6276 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

3.6283 

10 

50 

3.6284 

3.6285 

3.6286 

3.6287 

3.6288 

3.6289 

3.6290 

3.6291 

3.6292 

a6293 

1  11 

0 

3.6294 

8.6295 

3.6296 

3.6297 

3.6298 

3.6299 

3.6300 

3.6301 

3.6302 

3.6803 

11 

10 

3.6304 

3.6305 

3.6306 

3.6307 

3.6308 

3.6309 

3.6310 

3.6311 

36312 

3.6313 

11 

20 

3.6314 

3.6315 

3.6316 

3.6317 

3.6318 

3.6320 

3.6321 

3.6322 

3.6323 

3.6324 

11 

30 

3.6325 

3.6326 

3.6327 

3.6328 

8.6329 

3.6330 

3.6331 

3.6332 

3.6333 

3.6334 

11 

40 

3.6335 

3.6336 

3.6337 

3.6338 

3.6339 

3.6340 

3.6341 

3.6342 

3.6343 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

3.6348 

3.6349 

3.6360 

3.6351 

3.6352 

3.6353 

3J6354 

'l    12 

0 

3.6355 

3.6356 

3.6357 

3.6358 

3.6359 

3.6360 

3.6361 

3.6362 

3.6363 

3.6364 

12 

10 

3.6365 

3.6366 

3.6367 

3.6368 

3.6369 

3.6370 

3.6371 

3.6372 

3.6373 

3.6374 

12 

20 

3.6375 

3.6376 

3.6377 

3.6378 

3.6379 

3.6380 

3.6381 

3.6382 

3.6383 

3.6384 

12 

30 

3.6385 

3.6386 

3.6387 

a6388 

3.6389 

3.6390 

3.6391 

3.6392 

3.6393 

3.6394 

12 

40 

3.6395 

3.6396 

3.6397 

3.6398 

3.6399 

a6400 

3.6401 

3.6402 

3.6403 

3.6404 

12 

50 

3.6405 

3.6406 

3.6407 

3.6408 

3.6409 

8.6410 

3.6411 

3.6412 

3.6413 

3.6414 

1    13 

0 

3.6415 

3.6416 

3.6417 

3.6418 

3.6419 

3.6420 

3.6421 

3.6422 

3.6423 

3.6424 

13 

10 

3.6425 

3.6426 

3.6427 

3.6428 

3.6429 

3.6430 

3.6481 

3.6432 

3.6433 

3.6434 

18 

20 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

3.6439 

3.6440 

3.6441 

3.6442 

3.6443 

18 

30 

3.6444 

3.6445 

3.6446 

3.6447 

8.6448 

3.6449 

3.6450 

3.6451 

3.6452 

3.6453 

13 

40 

3.6454 

3.6455 

3.6456 

3.6457 

3.64.58 

3.6459 

3.6460 

3.6461 

3.6462 

3.6463 

•      13 

50- 

8.6464 

8.6465 

3.6466 

3.6467 

3.6468 

3.^69 

3.6470 

a6471 

3.6472 

3.6473 

1   U 

0 

3.6474 

a.6475 

3.6476 

3.6477 

3.6478 

3.6479 

3.6480 

3.6481 

3.6482 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

3.6487 

8.6488 

3.6488 

3.6489 

3.6490 

3.6491 

3.6492 

U 

20 

3.6493 

3.6494 

3.6495 

3.6496 

3.6497 

3.6498 

3.6499 

3.6500 

3.6501 

3.6502 

U 

30 

3.6503 

3.6504 

3.6505 

3.6506 

3.6507 

3.6508 

3.6509 

3.6510 

3.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

3.6516 

3.6517 

3.6518 

3.6519 

3.6520 

3.6521 

3.6621 

14 

50 

3.6522 

3.6523 

3.6524 

3.6525 

3.6526 

3.6527 

3.6528 

3.6529 

3.6530 

3.6631 

1    16 

0 

3.6532 

3.6533 

3.6534 

3.6535 

3.6536 

3.6537 

3.6538 

3.6539 

3.6540 

3.6641 

15 

10 

8.6542 

3.6543 

3.6544 

3.6545 

3.6546 

3.6547 

3^548 

3.6549 

3.6549 

3.6550 

16 

20 

3.6551 

•  3.6552 

3.6553 

3.6554 

3.6555 

3.6556 

3.6557 

3.6558 

3.6559 

3.6660 

15 

30 

8.6561 

3.6562 

8.6563 

3.6564 

3.6565 

3.6566 

3.6567 

3.6568 

3.6569 

3.6570 

15 

40 

3.6571 

3.6572 

3.6572 

3.6573 

3.6674 

3.6575 

3.6576 

3^577 

3.6578 

3.6579 

15 

50 

8.6580 

3.6581 

3.6582 

3.6583 

3.6584 

%6586 

3.6586 

8.'6587 

36588 

3.6589 

1    16 

0 

3.6590 

3.6591 

3.6592 

8.6593 

3.6593 

3w6594 

3.6595 

3.6596 

8.6597 

3.6598 

16 

10 

3.6599 

3.6600 

3.6601 

3.6602 

3.6603 

3.6604 

3.6605 

3.6606 

3.6607 

3.6608 

16 

20 

3.6609 

3.6610 

3.6611 

3.6611 

3.6612 

3.6613 

3.6614 

3.6615 

3.6616 

3.6617 

16 

30 

dw6618 

3.6619 

3.6620 

3.6621 

3.6622 

•  3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

3.6630 

3.6631 

3  6632 

3.6633 

3.6634 

3.6635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3.6642 

3.6643 

3.6644 

3.6645 

3.6645 

1    17 

0 

3.6646 

3.6647 

3.6648 

3.6649 

3.6650 

3.6651 

3.6652 

3.6653 

3.6654 

3.6656 

17 

10 

3.6656 

3.6657 

3.6658 

3.6659 

3.6660 

3.6660 

3.6661 

3.6662 

3.6663 

3.6664 

17 

20 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

3.6670 

3.6671 

8.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3.6675 

3.6676 

3.6677 

3.6678 

3.6679 

3.6680 

3.6681 

3.6682 

3.6683 

•    17 

40 

3.6684 

3.6685 

a6686 

3.6687 

3.6688 

3.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6698 

3.6694 

3.6695 

3.6696 

3.6697 

3.6698 

3.6699 

3.6700 

3.6701 

3.6702 

1   18 

0 

3.6702 

3.6703 

3.6704 

3.6705 

3.6706 

3.6707 

3.6708 

S.6709 

3.6710 

3.6711 

18 

10 

3.6712 

3.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

20 

3.6721 

3.6722 

3.6723 

3.6724 

3.6725 

3.6726 

3.6727 

3.6727 

3.6728 

3.6729 

18 

30 

3.6730 

3.6731 

3.6732 

3.6783 

3.6734 

3.6735 

3.6736 

3.6737 

3.6738 

3.6738 

18 

40 

3.6739 

3.6740 

3.6741 

3.6742 

3.6743 

3.6744 

3.6745 

3.6746 

3.6747 

3.6748 

18 

50 

3.6749 

3.6750 

3.6760 

3.6751 

3.6752 

3.6753 

3.6754 

3.6765 

3.6756 

3.6757 

1    19 

0 

3.6758 

3.6759 

3.6760 

3.6761 

3.6761 

3.6762 

3.6763 

3.6764 

3.6765 

3.6766* 

19 

10 

3.6767 

3.6768 

3.6769 

3,6770 

8.6771 

3.6772 

3.6772 

3.6773 

3.6774 

3.6776 

19 

20 

3.6776 

3.6777 

3.6778 

3.6779 

3.6780 

3.6781 

3.6782 

3.6782 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

3.6787 

3.6788 

3.6789 

3.6790 

3.6791 

3.6792 

3.6792 

3.6793 

19 

40 

3.6794 

3.6795 

3  6796 

3.6797 

3.6798 

3.6799 

3.6800 

3.6801 

3.6802 

8.6802 

19 

50 

3.6803 

3.6804 

3.6805 

3.6806 

8.6807 

3.6808 

3.6809 

3.6810 

3.6811 

3.6812 

66 
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Are. 

0 

i 

5 

i 

i 

5 

« 

7 

^ 

^ 

1  H.2d».  (^ 

3.6812 

3.6813 

8.6814 

3.6815 

3.6816 

8.6817 

3.6818 

3.6819 

3.6820 

3.6821 

20 

10 

3.6821 

3.6822 

3.6823 

8.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.6829 

3.6830 

20 

20 

3.6830 

3.6831 

3.6832 

3.6833 

3.6834 

3.6835 

3.6836 

3.6837 

3.6838 

3.6839  ' 

20 

30 

3.6839 

3.6840 

3.6841 

3.6842 

3.6843 

3.6844 

3.6845 

3.6846 

3.6847 

3.6848 

20 

40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.6856 

3.6857 

20 

50 

3.6857 

3.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.6865 

1  21 

0 

3.6866 

3.6867 

3.6868 

3.6869 

3.6870 

3.6871 

3.6872 

3.6873 

3.6874 

3.6874 

21 

10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

3.6882 

3.6883 

21 

20 

3.6884 

3.6885 

,«.6886 

3.6887 

3.6888 

3.6889 

3.6890 

3.6890 

3.6891 

3.6892 

21 

30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.6898 

3.6899 

3.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

3.6905 

3.6906 

3.6906 

3.6907 

3.6908 

3.6909 

3.6910 

2! 

50 

3.6911 

3.6912 

3.6913 

3.6913 

3.6914 

3.6915 

3.6916 

3.6917 

3.6918 

3.6919 

I  22 

0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

3.6927 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6934 

3.6935 

3.6936 

3.6936 

22 

20 

3.6937 

3.6938 

3.6939 

3.6940 

3.6941 

3.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.3947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

3.6953 

3.6954 

22 

40 

3.6955 

3.6956 

3.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

3.6963 

22 

50 

3.6964 

3.6964 

3.6965 

3.6966 

3.6967 

3.6968 

3.6969 

3.6970 

3.6971 

3.6971 

1  23 

0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

3.6977 

3.6978 

3.6978 

3.6979 

3.6980 

23 

10 

3.6981 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

3.6987 

3.6988 

3.6989 

23 

20 

3.6990 

3.6991 

3.6991 

3.6992 

3.6993 

3.6994 

36995 

3.6996 

3.6997 

3.6998 

23 

30 

3.6998 

3.6999 

3.7000 

3.7001 

3.7002 

3.7003 

3.7004 

3.7004 

3.7005 

3.7006 

23 

40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

3.7017 

3.7018 

3.7019 

8.7020 

3.7021 

3.7022 

3.7023 

8.7023 

1  24 

0 

3.7024 

3.7025 

3.7026 

3.7027 

3.7028 

3.7029 

3.7029 

3.7030 

3.7031 

3.7032 

24 

10 

3.7033 

3.7034 

3.7035 

3.7035 

3.7036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

3.7046 

3.7047 

3.7048 

37048 

3.7049 

24 

30 

3.7050 

3.7051 

3.7052 

3.7053 

3.7054 

3.7054 

3.7055 

3.7056 

3.7057 

3.7058 

24 

40 

3.7059 

3.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

3.7065 

3.7066 

24 

50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

3  7071 

3.7072 

3.7073 

3.7074 

8.7075 

1  25 

0 

3.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3.7081 

3.7082 

3.7083 

3.7083 

25 

10 

3.7084 

3.7085 

3.7086 

3.7087 

3.7088 

3.70^8 

3.7089 

3.7090 

3.7091 

3.7092 

25 

20 

3.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

8.7099 

3.7099 

3.7100 

25 

30 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

3.7108 

3.7109 

25 

40 

3.7110 

3.7110 

3.7111 

3.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7116 

3.7117 

25 

50 

3.7118 

3.7119 

3.7120 

3.7121 

3.7121 

3.7122 

3.7123 

3.7124 

3.7125 

3.7126 

1  26 

0 

3.7126 

3.7127 

3.7128 

3.7129 

3.7130 

3.7131 

3.7132 

3.7132 

3.7133 

3.7134 

26 

10 

3.7135 

3.7136 

3.7137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142 

3.7142 

26 

20 

3.7143 

3.7144  3.7145 

3.7146 

3.7147 

3.7147 

3.7148 

3.7149 

3.7150 

3.7151 

26 

30 

3.7152 

3.7153  3.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7159 

3.7159 

26 

40 

3.7160 

3.7161  3.7162 

3.7163 

3.7163 

3.7164 

3.7166 

3.7166 

3.7167 

3.7168 

26 

50 

3.7168 

3.7169  3.7170 

3.7171 

3.7172 

3.7173 

3.7173 

3,7174 

3.7175 

8.7176 

1  27 

0 

3.7177 

3.7178*  3.7178 

3.7179 

3.7180 

3.7181 

3.7182 

3.7183 

3.7183 

3.7184 

27 

10 

3.7185 

3.7186  3.7187 

3.7188 

3.7188 

3.7189 

3.7190 

3.7191 

3.7192 

3.7192 

27 

20 

3.7193 

3.7194  3.7195 

3.7196 

3.7197 

3.7197 

3  7198 

3.7199 

3.7200 

3.7201 

27 

30 

3.7202 

3.7202!  3.7203 

3.7204 

3.7205 

3.7206 

3.7207 

3.7207 

3.7208 

3.7209 

27 

40 

3.7210 

3.7211  3.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216 

3.7217 

27 

50 

3.7218 

3.7219,  3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

8.7225 

3.7226 

1  28 

0 

3.7226 

3.7227.  3.7228 

3.7229 

3.7230 

3.7230 

3.7281 

3.7232 

3.7233 

3.7234 

28 

10 

3.7235 

3.7235!  3.7236 

3.7237 

3.7238 

3.7239 

3  7239 

3.7240 

3.7241 

3.7242 

28 

20 

3.7243 

3.7244 

3.7244 

3.7245 

3.7246 

3.7247 

3.7248 

3.7248 

3.7249 

3.7250 

28 

30 

3.7251 

3.7252 

3.7253 

3.7253 

3.7254 

3.7255 

3.7256 

8.7257 

3.7257 

3.7258 

28 

40 

3.7259 

3.7260 

3.7261 

3.7262 

3.7262 

3.7263 

3.7264 

3.7265 

3.7266 

3.7266 

.  28 

50 

3.7267 

3.7268 

3.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

3.7274 

3.7275 

1  29 

0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

3.7279 

3.7280 

3.7281 

3.7282 

8.7288 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

3.7288 

3.7288 

3.7289 

3.7290 

3.7291 

29 

20 

3.7292 

3.7292 

3.7293 

3.7294 

3.7295 

3.7296 

3.7297 

3.7297 

3.7298 

3.7299 

29 

30 

3.7300 

3.7301 

3.7301 

3.7302 

3.7303 

3.7304 

3.7305 

3.7305 

3.7306 

3.7307 

29 

40 

3.7308 

3.7309 

3.7309 

3.7310 

3.7311 

3.7312 

3.7313 

3.7313 

3.7314 

3.7315 

29 

50 

3.7316 

3.7317 

3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

3.7322 

3.7323 

IS 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.       | 

Ak. 

0 

i 

i 

d 

i 

6 

6" 

1 

^ 

4 

it-so-d 

8.7324 

3.7325 

3.7326 

3.7326 

3.7327 

3.7328 

8.7329 

37330 

3.7330 

8.7331 

80 

10 

8.7332 

3.7333 

8.7334 

3.7334 

3.7336 

3.7336 

3.7337 

8.7338 

3.7338 

3.7339 

SO 

20 

3.7340 

3.7341 

3.7342 

3.7342 

3.7343 

3.7344 

3.7346 

3.7346 

3.7346 

3.7347 

30 

30 

3.7348 

3.7349 

3.7350 

3.7350 

3.7361 

3.7352 

3.7353 

3.7354 

3.7354 

8.7365 

80 

40 

3.7356 

3.7357 

3.7858 

3.7358 

3.7369 

3.7360 

3.7861 

3.7362 

3.7362 

3.7363 

80 

50 

3.7364 

3.7365 

8.7366 

3.7366 

3.7367 

3.7368 

8.7369 

3.7370 

3.7370 

3.7371 

1  31 

0 

3.7372 

3.7373 

3.7374 

3.7374 

3.7376 

3.7376 

3.7377 

3.7377 

3.7378 

3.7379 

31 

10 

3.7380 

3.7381 

3.7381 

3.7382 

3.7383 

3.7384 

3.7386 

3.7385 

3.7386 

3.7387 

31 

20 

3.7388 

3.7389 

3.7389 

3.7390 

3.7391 

3.7392 

3.7393 

3.7393 

3.7394 

3.7395 

31 

30 

3.7396 

8.7397 

3.7397 

3.7398 

3.7399 

3.7400 

3.7400 

3.7401 

3.7402 

3.7403 

31 

40 

3.7404 

3.7404 

3.7405 

3.7406 

3.7407 

3.7408 

3.7408 

3.7409 

3.7410 

3.7411 

31 

50 

3.7412 

3.7412 

3.7413 

3.7414 

3.7415 

3.7415 

3.7416 

3.7417 

3.7418 

3.7419 

1  32 

0 

8.7419 

3.7420 

•3.7421 

3.7422 

3.7423 

3.7423 

8.7424 

3.7425 

3.7426 

3.7426 

82 

10 

3.7427 

3.7428 

3.7429 

3.7430 

3.7430 

3.7431 

3.7432 

3.7433 

3.7434 

3.7434 

32 

20 

3.7435 

3.7436 

3.7437 

3.7437 

3.7438 

3.7439 

3.7440 

3.7441 

3.7441 

3.7442 

82 

80 

3.7443 

3.7444 

3.7444 

3.7445 

8.7446 

3.7447 

3.7448 

3.7448 

3.7449 

3.7450 

32 

40 

3.7451 

3.7452 

3.7452 

3.7453 

3.7454 

3.7465 

3.7455 

3.7466 

3.7457 

3.7458 

32 

50 

3.7459 

3.7459 

3.7460 

3.7461 

3.7462 

3.7462 

3.7463 

3.7464 

3.7465 

8.7466 

1  33 

0 

8.7466 

3.7467 

3  7468 

3.7469 

3.7469 

3.7470 

3.7471 

3.7472 

3.7473 

3.7473 

83 

10 

8.7474 

3.7475 

3.7476 

3.7476 

3.7477 

3.7478 

3.7479 

3.7480 

3.7480 

3.7481 

33 

20 

3.7482 

3.7483 

3.7483 

3.7484 

3.7486 

8.7486 

3.7487 

3.7487 

3.7488 

3.7489 

33 

30 

3.7490 

3.7490 

3.7491 

3.7492 

3.7493 

3.7493 

3.7494 

3.7496 

8.7496 

3.7497 

33 

40 

3.7497 

3.7498 

3.7499 

3.7600 

3.7500 

3.7601 

3.7502 

3.7503 

3.7604 

3.7604 

83 

50 

3.7505 

3.7506 

3.7507 

3.7507 

3.7508 

3.7509 

3.7510 

3.7610 

3.7511 

3.7512 

1  84 

0 

3.7513 

3.7514 

8.7514 

3.7515 

3.7516 

3.7517 

3.7517 

3.7618 

3.7519 

3.7520 

84 

10 

3.7520 

3.7521 

3.7622 

3.7523 

3.7524 

3.7524 

3.7525 

3.7626 

3.7527 

8.7527 

1    34 

20 

3.7528 

3.7629 

3.7530 

3.7530 

3.7531 

3.7532 

3.7533 

3.7534 

3.7534 

3.7535 

'    34 

30 

3.7536 

3.7537 

3.7537 

3.7638 

3.7689 

8.7540 

3.7640 

3.7541 

3.7542 

3.7643 

34 

40 

3.7543 

3.7544 

8.7545 

3.7546 

3.7547 

3.7547 

3.7548 

3.7549 

3.7550 

3.7550 

84 

50 

3.7551 

8.7552 

3.7553 

3.7553 

3.7554 

3.7555 

3.7566 

3.7666 

3.7567 

3.7558 

1  85 

0 

8.7559 

8.7660 

3.7560 

3.7561 

3.7662 

8.7563 

3.7663 

3.7564 

3.7565 

8.7566 

35 

10 

3.7566 

8.7567 

3.7568 

3.7669 

3.7569 

3.7570 

3.7671 

3.7672 

3.7572 

3.7573 

35 

20 

3.7674 

8.7575 

3.7575 

3.7676 

3.7677 

3.7578 

3.7679 

3.7679 

3.7580 

8.7581 

85 

30 

3.7582 

3.7582 

3.7583 

3.7584 

3.7586 

3.7586 

3.7686 

3.7687 

3.7588 

8.7588 

35 

40 

3.7589 

3.7590 

3.7691 

3.7691 

3.7592 

3.7593 

3.7594 

8.7594 

3.7696 

3.7696 

85 

50 

3.7597 

3.7597 

3.7598 

3.7599 

3.7600 

3.7600 

3.7601 

3.7602 

3.7603 

3.7603 

1  86 

0 

3.7604 

3.7605 

3.7606 

3.7606 

3.7607 

3.7608 

3.7609 

8.7609 

3.7610 

8.7611 

86 

10 

3.7612 

3.7613 

3.7613 

3.7614 

3.7615 

3.7616 

3.7616 

3.7617 

3.7618 

3.7619 

86 

20 

8.7619 

8.7620 

3.7621 

8.7622 

3.7622 

3.7623 

8.7624 

3.7625 

3.7625 

3.7626  1 

86 

SO 

3.7627 

3.7628 

3.7628 

3.7629 

3.7630 

3.7631 

8.7631 

3.7632 

3.7633 

3.7634 

86 

40 

3.7634 

3.7635 

3.7636 

3.7637 

3.7637 

3.7638 

3.7639 

3.7640 

3.7640 

3  7641 

86 

50 

3.7642 

3.7643 

3.7643 

3.7644 

3.7645 

3.7645 

3.7646 

3.7647 

3.7648 

3.7648 

1  87 

0 

3.7649 

3.7650 

3.7651 

3.7661 

8.7652 

3.7653 

3.7654 

3.7654 

3.7656 

3.7656 

37 

10 

3.7657 

3.7657 

3.7658 

3.7659 

8.7660 

3.7660 

3.7661 

3.7662 

3.7663 

3.7663 

87 

20 

3.7664 

3.7665 

3.7666 

3.7666 

3.7667 

3.7668 

3.7669 

3.7669 

3.7670 

8.7671 

87 

30 

3.7672 

3.7672 

3.7673 

3.7674 

3.7675 

3.7675 

3.7676 

3.7677 

3.7677 

3.7678 

87 

40 

3.7679 

3.7680 

3.7681 

3.7681 

3.7682 

3.7683 

3.7683 

3.7684 

3.7686 

3.7686 

87 

50 

3.7686 

3.7687 

3.7688 

3.7689 

3.7689 

3.7690 

3.7691 

3.7692 

3.7692 

3.7693 

1  38 

0 

3.7694 

3.7695 

8.7695 

8.7696 

3.7697 

3.7697 

3.7698 

3.7699 

8.7700 

8.7700 

38 

10 

8.7701 

3.7702 

3.7703 

8.7703 

3.7704 

3.7705 

3.7706 

3.7706 

3.7707 

3.7708 

38 

20 

3.7709 

3.7709 

3.7710 

3.7711 

3.7711 

3.7712 

3.7713 

3.7714 

3.7714 

8.7715 

38 

30 

8.7716 

3.7717 

3.7717 

3.7718 

3.7719 

3.7720 

3.7720 

3.7721 

3.7722 

3.7722 

88 

40 

3.7723 

3.7724 

3.7725 

3.7726 

3.7726 

3.7727 

3.7728 

3.7728 

3.7729 

3.7730 

88 

50 

3.7731 

3.7731 

3.7732 

3.7733 

3.7733 

8.7734 

3.7735 

3.7736 

3.7736 

3.7737 

1  89 

0 

8.7738 

3.7739 

3.7739 

3.7740 

3.7741 

3.7742 

3.7742 

3.7743 

3.7744 

8.7744 

89 

10 

3.7745 

3.7746 

3.7747 

3.7747 

3.7748 

3.7749 

3.7750 

3.7750 

3.7751 

8.7752 

39 

20 

3.7752 

3.7753 

8.7764 

3.7755 

8.7755 

3.7756 

3.7757 

3.7758 

3.7758 

3.7759 

89 

30 

8.7760 

3.7760 

3.7761 

3.7762 

3.7763 

3.7763 

3.7764 

3.7765 

3.7766 

3.7766 

39 

40 

3.7767 

8.7768 

3.7768 

3.7769 

3.7770 

3.7771 

3.7771 

3.7772 

3.7773 

8.7774 

39 

50 

3.7774 

3.7776 

3.7776 

3.7776 

3.7777 

3.7778 

3.7779 

3.7779 

3.7780 

3.7781 

i r^ 

19 
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Arc 

6 

i 

i 

i 

i 

5 

d 

II 

7 

8' 

9 

fh.4({ni.  o». 

8.7782 

8.7782 

3.7783 

3.7784 

3.7784 

3.7785 

'  3.7786 

3.7787 

3.7787 

3.7788 

40 

10 

3.7789 

8.7789 

8.7790 

8.7791 

8.7792 

8.7792 

3.7793 

8.7794 

3.7795 

3.7795 

40 

20 

3.7796 

3.7797 

8.7797 

3.7798 

3.7799 

3.7800 

8.7800 

3.7801 

8.7802 

3,7802 

40 

80 

3.7803 

3.7804 

8.7805 

3.7805 

3.7806 

3.7807 

3.7807 

3.7808 

3.7809 

3.7810 

40 

40 

8.7810 

3.7811 

3.7812 

3.7813 

3.7813 

8.7814 

3.7815 

3.7815 

3.7816 

3.7817 

40 

50 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

3.7822 

3.7823 

3.7823 

3.7824 

1   41 

0 

3.7825 

3.7825 

3.7826 

3.7827 

3.7828 

3.7828 

8.7829 

3.7830 

8.7830 

37831 

41 

10 

3.7832 

8.7833 

3.7833 

3.7884 

3.7835 

3.7835 

3.7836 

3.7837 

8.7838 

3.7838 

41 

20 

8.7839 

8.7840 

8.7840 

3.7841 

3.7842 

8.7843 

3.7843 

3.7844 

8.7845 

3.7845 

41 

30 

8.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

3.7852 

3.7853 

41 

40 

3.7858 

8.7854 

8.7855 

3.7855 

a7856 

3.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41 

50 

8.7860 

8.7861 

3.7862 

3  7863 

3.7863 

3.7864 

3.7865 

8.7865 

3.7866 

3.7867 

1  42 

0 

3.7868 

8.7868 

3.7869 

3.7870 

3.7870 

8.7871 

3.7972 

3.7872 

3.7873 

3.7874 

42 

10 

3.7875 

3.7875 

8.7876 

3.7877 

3.7877 

8.7878 

3.7879 

3.7880 

3.7880 

3.7881 

42 

20 

8.7882 

3.7882 

3.7888 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

8.7887 

8.7888 

42 

30 

3.7889 

3.7889 

8.7890 

3.7891 

3.7892 

8.7892 

3.7893 

3.7894 

8.7894 

3.7895 

42 

40 

3.7896 

8.7897 

8.7897 

3.7898 

3.7899 

3.7899 

3.7900 

3.7901 

8.7901 

3.7902 

42 

50 

8.7903 

3.7904 

8.7904 

3.7905 

3.7906 

3.7906 

3.7907 

3.7908 

8.7908 

3.7909 

1  43 

0 

3.7910 

3.7911 

8,7911 

8.7912 

3.7913 

8.7913 

3.7914 

3  7915 

3.7916 

3.7916 

43 

10 

3.7917 

8.7918 

3.7918 

3.7919 

3.7920 

3.7920 

8.7921 

3.7922 

3.7923 

3.7923 

48 

20 

3.7924 

8.7925 

8.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

3.7930 

3.7930 

43 

80 

8,7931 

3.7932 

8.7932 

3.7933 

3.7934 

3.7934 

8.7935 

3.7936 

8.7937 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

8.7941 

3.7941 

3.7942 

3.7943 

8.7943 

3.7944 

43 

50 

8.7945 

3.7946 

3.7946 

3.7947 

8.7948 

3.7948 

3.7949 

3.7950 

3.7950 

8.7951 

1   44 

0 

3.7952 

3.7953 

3.7953 

8.7954 

3.7955 

3.7955 

8.7956 

3.7957 

3.7957 

3.7968 

44 

10 

8.7969 

3.7959 

3.7960 

3.7961 

8.7962 

3.7962 

"  3.7963 

3.7964 

3.7964 

3.7965 

44 

20 

3.7966 

8.7966 

3.7967 

3.7968 

8.7969 

3.7969 

3.7970 

3.7971 

8.7971 

3.T972 

44 

SO 

8.7973 

3.7973 

8.7974 

3.7975 

3.7975 

8.7976 

3.7977 

3.7978 

8.7978 

3.7979 

44 

40 

3.7980 

3.7980 

3.7981 

3.7982 

3.7982 

3  7983 

3.7984 

3.7984 

8.7985 

3.7986 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

8.7989 

3.7990 

3.7991 

3.7991 

8.7992 

3.7993 

1  45 

0 

8.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3.7997 

3.7998 

3.7998 

3.7999 

3.8000 

45 

10 

8.8000 

3.8001 

3.8002 

3.8002 

3.8003 

8.8004 

3.8004 

3.8005 

8.8006 

33006 

45 

20 

8.8007 

8.8008 

3.6009 

3,8009 

3.8010 

8.8011 

3.8011 

3.8012 

3.8013 

3.8013 

45 

30 

8.8014 

3.8015 

3.8015 

3.8016 

3.8017 

8.8017 

3.8018 

3.8019 

3.8020 

33020 

45 

40 

3.8021 

3.8022 

8.6022 

3.8023 

3.8024 

3.8024 

8.8025 

8.8026 

3.8026 

3.8027 

45 

50 

3.8028 

3.8028 

3,8029 

3.8030 

3.8030 

3.8031 

3.8032 

3.8033 

3.8083 

33034 

1  46 

0 

3.8035 

8.8035 

8.8036 

3.6036 

3.8037 

8.8038 

3.8039 

8.8039 

3.8040 

33041 

46 

10 

3.8041 

3.8042 

3.8043 

3.6043 

3.8044 

3.8045 

3.8045 

3.8046 

3.8047 

33048 

46 

20 

3.8048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

33054 

46 

30 

3.8055 

3.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

3.8060 

33061 

46 

40 

3.8062 

3.8062 

3.8063 

3.6064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

33068 

46 

50 

8.8069 

3,8069 

3.8070 

3.8071 

3.8071 

3.8072 

3.8073 

3.8073 

3.8074 

33075 

1   47 

0 

8.8075 
3.8082 

3.8076 

3.8077 

8.8077 

3.8078 

8.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47 

10 

3.8083 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

3.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47 

30 

3.8096 

8.8096 

3.8097 

3.6098 

3.8098 

3.8099 

3.8099 

3.8100 

8.8101 

8.8102 

47 

40 

3.8102 

3.8103 

3.8104 

8.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108 

47 

50 

8.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

3.8114 

3.8115 

t  48 

0 

8.8116 

3.8116 

3.8117 

3.8118 

3.8118 

8.8119 

3.8120 

3.8120 

3.8121 

33122 

48 

10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

3.8128 

33128 

48 

20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

3.8133 

3.8134 

3.8134 

33135 

48 

30 

3.8136 

3.8136 

3.8137 

33138 

3.8138 

3.8139 

3.8140 

3.8140 

3.8141 

33142 

48 

40 

8.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

3.6147 

33148 

33148 

48 

50 

8.8149 

8.8150 

3.8150 

3.6151 

3.8152 

3.8152 

3.8153 

a8154 

83154 

33155 

1  49 

0 

3.8156 

8.8156 

8.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.6160 

33161 

83162 

49 

10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

3.8166 

3.8166 

3.8167 

33168 

33168 

49 

20 

3.8169 

3.8170 

3.8170 

3.8171 

3.8172 

3.8172 

3.8173 

3.8174 

33174 

33175 

49 

80 

8.8176 

3.8176 

3.8177 

3.8178 

3.8178 

3.8179 

3.8180 

3.8180 

33181 

33182 

49 

40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

3.8185 

3.8186 

3.8187 

33188 

33188 

.  V' 

50 

3.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

a8194 

33195 

20 
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j 

^ 

d 

i 

5 

^ 

I 

5 

4 

i 

4 

9 

^5({-.  d 

3.8195 

3.8196 

3.8197 

3.8197 

3.8198 

3.8199 

3.8199 

33200 

33201 

8.8201 

50 

10 

3^202 

3.8203 

3.8203 

3.8204 

3.8205 

3.8205 

3.82U6 

3.8207 

3.8207 

33208 

50 

20 

3.8209 

3.8209 

3.8210 

3.8211 

8  8211 

3.8212 

3.8213 

3.8213 

33214 

33214 

50 

30 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50 

40 

3.8222 

3.8222 

8.8223 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50 

50 

3.8228 

3.8229 

3.8230 

3.8230 

3.8231 

3.8231 

3.8232 

3.8233 

3.8233 

33234 

1   51 

0 

3^233 

3.8235 

3.8286 

3.8237 

3.8237 

3.8238 

3.8239 

33239 

3  8240 

33241 

51 

10 

3.8241 

3.8242 

3.8243 

3.8243 

3.8244 

3.8245 

3.8245 

33246 

3.8246 

33247 

51 

20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

3.8252 

33252 

3.8263 

3.8254 

51 

30 

3.8254 

3.8255 

3.8256 

3.8256 

3.8257 

3.8258 

3.8258 

33259 

3.8259 

33260 

51 

40 

3.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

33267 

51 

50 

3.8267 

3.8268 

3.8269 

3.8269 

3.8270 

3.8270 

3.8271 

3.8272 

3.8272 

33273 

1   52 

0 

,   3.8274 

3.8274 

3.8275 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

33280 

52 

10 

3^280 

3.8281 

3.8281 

3.8282 

3.8283 

3.8283 

3.8284 

3.8285 

3.8285 

33286 

52 

20 

3^287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

33291 

3.8292 

33292 

52 

30 

8.8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

3.8297 

3.8298 

3.8298 

33299 

52 

40 

3.8299 

3.8900 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8305 

52 

50 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

33312 

1   53 

0 

&8312 

8.8813 

8.8314 

8.8314 

8.8315 

3.8316 

3.8316 

3.8317 

3.8317 

33318 

58 

10 

3.8319 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

8.8323 

3.8323 

3.8324 

3.8324 

53 

20 

3.8325 

3.8326 

3  8326 

3.8327 

3.8328 

3.8328 

3.8329 

3.8330 

3.a%30 

3.8331 

53 

30 

3.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

33337 

53 

40 

a8d38 

a8338 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53 

50 

3.8344 

3.8345 

3.8345 

3.8346 

3.8347 

3.8347 

3.8348 

3.8349 

3.8349 

33350 

1   54 

0 

3.8351 

8.8351 

3.8352 

3.8352 

3.8353 

3.8354 

3.8354 

3.8355 

33356 

33356 

54 

10 

3.8357 

3.8358 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

33363 

54 

20 

3.9863 

&8364 

3.8365 

3.8365 

3.8366 

3.8366 

3.8367 

3.8368 

3.8368 

33369 

54 

30 

3.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8375 

54 

40 

3.8376 

3.8377 

3.8877 

3.8378 

3.8378 

3.8379 

3.8380 

3.8380 

3.8381 

33382 

54 

50 

3.8382 

3.8383 

3.8383 

3.8384 

8.8385 

3.8385 

3.8386 

3.8387 

33387 

33388 

1   55 

0 

3.8388 

3.8389 

a8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

33394 

55 

10 

3J8395 

3.8395 

3.8396 

3.8397 

3.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55 

20 

8.8401 

3.8402 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

33407 

56 

30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3w84l0 

3.8411 

3.8412 

3.8412 

33413 

66 

40 

3.8414 

3.8414 

3.8415 

3J3415 

3.8416 

3.8417 

3.8417 

3.8418 

3  8419 

3.8419 

55 

50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

33424 

3.8424 

a8425 

33425 

1   5€ 

0 

3.8426 

3.8427 

3.8427 

3.8428 

3.8429 

3.8429 

33430 

3.8430 

3.8431 

33432 

56 

10 

3.8432 

a8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

33439 

3.8440 

3.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56 

30 

a8445 

3.8445 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

a8455 

3.8455 

3.8456 

33457 

56 

50 

3.8457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

33461 

3.8462 

33462 

33463 

I   57 

0 

3.8463 

318464 

3.8465 

3.8465 

8.8466 

3.8466 

3.8467 

3.8468 

3.8468 

33468 

57 

10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

8.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

57 

30 

3.8482 

3.8483 

3.8483 

3.8484 

3.8484 

3.8485 

3.8486 

3.8486 

3.8487 

3.8487 

57 

40 

3.8488 

3.8489 

3.8489 

3.8490 

3.8491 

3.8491 

3.8492 

3.8492 

3.8493 

33494 

57 

50 

3.8494 

3  8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

33499 

33500 

1   58 

0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

3.8504 

3.8505 

33505 

33506 

58 

10 

3.8506 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

33511 

33512 

58 

20 

3.8513 

3.8513 

3.8514 

3.8514 

3.8515 

3.8516 

a8516 

3.8517 

3.8517 

3.8518 

58 

30 

3.8519 

8.8519 

3.8520 

3.8521 

3.8521 

3.8522 

3.8522 

33523 

3.8524 

3.8524 

58 

40 

3.8525 

3.8525 

3^526 
3.8532 

3.8527 

8.8527 

3.8528 

33528 

33529 

33530 

33530 

58 

50 

3.8531 

3.8532 

3.8533 

3.8533 

3.8534 

33535 

3.8535 

33536 

33536 

1   59 

0 

3.8537 

3.8538 

3.8538 

3.8539 

8.8539 

3.8540 

3.8541 

3.8541 

33542 

33542 

59 

10 

3.8543 

3.8544 

3.8544 

3.8545 

3.8.545 

a8546 

3.8547 

33547 

3.8548 

3.8549 

59 

20 

3.8549 

3.8550 

3.8550 

3.8551 

3.8552 

3.8552 

33553 

3.8553 

3.8554 

33555 

69 

30 

3.8555 

3.8556 

3.8556 

3.8557 

3.8558 

3.8558 

33559 

33559 

3.8560 

3.8561 

59 

40 

3  8561 

3.8562 

3  8562 

3.8563 

3.8564 

3.8564 

3.8565 

3.8565 

33566 

33567 

59 

50 

3.8567 

3.8568 

3.8568 

3.8569 

3.8570 

3.8570 

3.8571 

3.8572 

33572 

33573 

21 


TABLE    I. 


LOGARITHMS  OF  SMALL  AKCS  IN  SPACE  OR  TIME. 

Arc 

6 

i 

§ 

i 

I 

6 

d 

N 

7 

i 

9 

^({-.sj 

8.8578 

3.8574 

3.8575 

3.8575 

8.8676 

3.8576 

3.8577 

3.8578 

3.8578 

3.8579 

0 

10 

8.8579 

8.8580 

3.8581 

3.8581 

3.8582 

3.8582 

3.8583 

3.8584 

3.8584 

3.8585 

0 

20 

8.8585 

3.8586 

3.8587 

3.8587 

3.8588 

3.8588 

3.8589 

3.8590 

3.8500 

3.8591 

0 

80 

3.8591 

3.8592 

3.8593 

3.8593 

3.8594 

3  8594 

3.8596 

3.8596 

3.8596 

3.8597 

0 

40 

3.8597 

3.8598 

3.8599 

3.8599 

3.8600 

8.8600 

3.8601 

3.8602 

3.8602 

3.8603 

0 

60 

3.8603 

3.8604 

3.8605 

3.8605 

3.8606 

S.B606 

3.8607 

3.8608 

3U$608 

3.86(»9 

2     1 

0 

8.8609 

3.8610 

3.8611 

8.8611 

3.8612 

3.8612 

3.8613 

8.8614 

3  8614 

3.8615 

10 

8.8615 

8.8616 

3.8617 

3.8617 

3.8618 

3.8618 

3.8619 

3.8620 

3.8620 

3.8621 

20 

3.8621 

3.8622 

3.8623 

3.8623 

3.8624 

3.8624 

3.8625 

3.8625 

3.8626 

3.8627 

30 

3.8627 

3.8628 

3.8628 

3.8629 

8.8630 

3.8630 

3.8631 

3.8631 

3.8632 

3.8633 

40 

3.8633 

3.8634 

3.8634 

3.8635 

3.8636 

3.8636 

3.8637 

3.8637 

3.8638 

3.8639 

50 

3.8639 

3.8640 

3.8640 

3.8641 

3.8642 

3.8642 

3.8643 

3.8643 

8.8644 

3.8645 

S     2 

0 

3.8646 

8.8646 

3.8646 

3.8647 

3.8647 

3.8648 

3.8649 

3.8649 

8.8650 

8.8650 

2 

10 

3.8651 

3.8652 

3.8652 

3.8653 

3.8653 

3.8654 

3.8656 

3.8655 

3.8656 

3.8656 

20 

3.8657 

3.8658 

3.8658 

3.8659 

3.8669 

3.8660 

3.8661 

3.8661 

8.8662 

3.8662 

SO 

3.8668 

3.8663 

3.8664 

3.8665 

3.8665 

3.8666 

3.8666 

3.8667 

8.8668 

3.8668 

40 

3.8669 

3.8669 

3.8670 

3.8671 

3.8671 

3.8672 

3.8672 

8.8673 

8.8673 

3.8674 

60 

3.8675 

3.8675 

3.8676 

3.8676 

3.8677 

3.8678 

3.8678 

3.8679 

SM79 

3.8680 

2     8 

0 

3.8681 

3.8681 

3.8682 

3.8682 

8.8683 

8.8684 

8.8684 

8.8685 

3.8686 

3.8686 

10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

3.8690 

3.8691 

3.8691 

3.8692 

20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

3.8696 

3.8697 

8.8698 

30 

3.8698 

3.8699 

3.8699 

3.8700 

8.8701 

8.8701 

3.8702 

3.8702 

3.8703 

3.8703 

3 

40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

3.8708 

3.8708 

3.8709 

3.8709 

60 

3.8710 

38710 

3.8711 

3.8712 

3.8712 

3.8713 

3.8713 

3.8714 

3.8716 

8.8715 

2     4 

0 

3.8716 

3.8716 

3.8717 

3.8717 

3.8718 

3.8719 

3.8719 

3.8720 

8.8720 

3.8721 

10 

•3.8722 

3.8722 

3.8723 

3.8723 

3.8724 

3.8724 

3.8725 

3.8726 

3.8726 

3.8727 

20 

3.8727 

3.8728 

3.8729 

3.8729 

3.8730 

3.8730 

3.8731 

3.8731 

•3.8732 

3.8733 

30 

3.8733 

3.8734 

3.8734 

3.8735 

3.8736 

3.8736 

3.8737 

3.8737 

3.8738 

3.8738 

40 

8.8739 

3.8740 

3.8740 

'3.8741 

3.8741 

8.8742 

3.8742 

3.8743 

3.8744 

8.8744 

60 

3.8745 

3.8745 

3.8746 

3.8747 

3.8747 

3.8748 

3.8748 

3^749 

8.8749 

3.8750 

2     6 

0 

3.8751 

3.8751 

8.8752 

3.8752 

3.8753 

3.8754 

3.8754 

3.8755 

3.8755 

3.8756 

10 

3.8756 

3.8757 

3.8758 

3.8756 

8.8759 

3.8759 

3.8760 

3.8760 

3.8761 

3.8762 

\         ft 

20 

8.8762 

3.8763 

8.8763 

8.8764 

3.8764 

3.8765 

3.8766 

3.8766 

3.8767 

3.8767 

1         •* 

80 

3.8768 

3.8769 

3.8769 

3.8770 

3.8770 

3.8771 

3.8771 

3.8772 

8.8773 

3.8773 

6 

40 

3.8774 

8.8774 

3.8775 

3.8n5 

8.8776 

3.8777 

3.8777 

3.8778 

38778 

8.8779 

|. 

60 

3.8779 

3.8780 

3.8781 

3.8781 

3.8782 

3.8782 

3.8783 

3.8783 

3.8784 

3.8785 

2     6 

0 

3.8785 

3.8786 

8.8786 

3.8787 

3.8788 

3.8788 

3.8789 

3.8789 

3.8790 

8.8790 

1         ^ 

10 

3.8791 

8.8792 

3.8792 

3.8793 

3.8793 

8.8794 

3.8794 

8.8795 

8.8796 

3.8796 

1         ^ 

20 

3.8797 

8.8797 

3.8798 

3.8798 

3.8799 

3.8800 

3.8800 

3.8801 

3.8801 

3.8802 

6 

30 

3.8802 

3.8803 

8.8804 

3.8804 

3.8805 

3.8805 

3.8606 

3.8806 

8.8807 

3.8808 

1         ^ 

40 

8.8808 

8.8809 

3.8809 

3.8810 

8.8810 

3.8811 

3.8812 

8.8812 

3.8813 

3.8813 

6 

50 

3.8814 

3.8814 

3.8815 

3.8816 

3.8816 

3.8817 

3.8817 

3.8818 

3.8818 

3.8819 

2     7 

0 

3.8820 

3.8820 

3.8821 

3.8821 

3.8822 

3.8822 

3.8828 

3.8824 

8.8824 

8.8825 

10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

3.8828 

3.8829 

3.8829 

3.8830 

3.8830 

•20 

3.8831 

3.8832 

3.8832 

3.8833 

3.8833 

3.8834 

3.8834 

3.8835 

3.8836 

80 

3.8837 

3.8837 

3.8838 

3.8838 

3.8839 

3.8839 

3.8840 

3.8841 

3.8841 

3.8842 

40 

3.8842 

3.8843 

38843 

3.8844 

3.8845 

3.8845 

3.8846 

3.8846 

3.8847 

3.8847  1 

50 

3.8848 

3  8849 

3.8849 

3.8850 

3.8850 

3.8851 

3.8851 

3.8852 

8.8852 

3.8863  j 

2     8 

0 

3.8854 

3.8854 

8.8855 

3.8855 

3.8856 

3.8656 

3.8857 

3.8858 

8.8858 

3.8859 

10 

3.8859 

3.8860 

3.8860 

3.8861 

8.8862 

3.8862 

3.8863 

3.8863 

3.8864 

3.8864 

20 

3.8865 

3.8865 

8.8866 

3.8867 

3.8867 

3.8868 

3.8868 

3.8869 

3.8869 

3.8870 

80 

3.8871 

3.8871 

3.8872 

3.8872 

3.8873 

3.8873 

3.8874 

3.8874 

3.8875 

3.8876 

40 

3.8876 

3.8877 

3.8877 

8.8876 

3.8878 

3.8879 

3.8880 

3.8880 

3.8881 

3.8881 

60 

3.8882 

3.8882 

3.8883 

3.8883 

3.8884 

3.8886 

3.8885 

3.8886 

8iW86 

3.8887 

2     9 

0 

8.8887 

8.8888 

3.8889 

3.8889 

3.8890 

3.8890 

3.8891 

3.8891 

3.8892 

3.8892 

10 

3.8893 

3.8894 

3.8894 

3.8895 

3.8895 

3.8896 

3.8896 

3.8897 

8.8897 

3.8898 

20 

3.8899 

3.8899 

3.8900 

3.8900 

3.8901 

3.8901 

3.8902 

3.8903 

3.890.1 

3.8904 

9 

30 

3.8904 

3.8905 

3.8905 

8.8906 

3.8906 

3.8907 

3.8908 

8.8908 

8.8909 

3.8909 

» 

40 

3.8910 

3.8910 

3  8911 

8.8911 

3.8912 

3.8912 

3.8913 

3.8914 

3.8914 

3.8915 

IL=L 

60 

3.8915 

8.8916 

3.8916 

3.8917 

3.8918 

3.8918 

3.8919 

3.8919 

8.8920 

3.8920j 

22 
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[ 

Are. 

d 

i 

i 

d 

I 

6 

d 

7 

— 

8' 

9 

1  a^io«-o^ 

8.8921 

8.8922 

3.8922 

3.8923 

3.8923 

3.8924 

3.8924 

3.8925 

3.8925 

3.8926 

10 

10 

3.8927 

3.8927 

3.8928 

3.8928 

3.8929 

3.8929 

3.8930 

3.8930 

^.8931 

3.8932 

10 

20 

3.8932 

3.8933 

3.8933 

3.8934 

3.8934 

3.8935 

3.8935 

3.8936 

3.8937 

3.8937 

10 

SO 

3.8938 

3.8938 

3.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10 

40 

3^943 

3.8944 

3.8944 

3.8945 

3.8945 

3.8946 

3.8946 

3.8947 

3.8948 

3.8948 

10 

50 

3.8949 

8.8949 

3.8950 

3.8950 

3.8951 

3.8951 

3.8952 

3.8953 

3.8953 

3.8954 

2  11 

0 

3.8954 

3.8955 

3.8955 

3.8956 

3.8956 

3.8957 

3.8958 

3.8958 

3.8959 

3.8959 

11 

10 

3.8960 

3.8960 

3.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

3.8965 

11 

20 

3.8965 

3.8966 

3.8966 

3.8967 

3.8967 

3.8968 

3.8969 

3.8969 

3.8970 

3.8970 

11 

30 

3.8971 

3.8971 

3.8972 

3.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

3.8976 

11 

40 

3.8976 

3.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.8981 

3.8981 

11 

50 

3.8982 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

3.8986 

3.8987 

S  12 

0 

3.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

12 

10 

3.8993 

3.8993 

3.8994 

3.8994 

3.8995 

3.8995 

3.8996 

3.8997 

3.8997 

3.8998 

12 

20 

3.8998 

3.8999 

3.8999 

3.9000 

8.9000 

3.9001 

8.9001 

3.9002 

3.9003 

3.9003 

12 

80 

3.9004 

3.9004 

3.9005 

3.9005 

3.9006 

,  3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

12 

40 

3.9009 

3.9010 

3.9010 

3.9011 

3.9011 

3.9012 

3.9012 

3.9013 

3.9013 

3.9014 

12 

50 

3.9015 

3.9015 

3.9016 

3.9016 

3.9017 

3.9017 

3.9018 

3.9018 

3.9019 

3.9019 

a  IS 

0 

8.9020 

3.9021 

3.9021 

3.9022 

3.9022 

3.9023 

3.9023 

3.9024 

3.9024 

3.9025 

iS 

10 

8.9025 

3.9026 

3.9027 

3.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

IS 

20 

3.9031 

3.9031 

3.9032 

3.9033 

3.9033 

3.9034 

3.9034 

3.9035 

3.9035 

3.9036 

13 

SO 

3.9036 

3.9037 

3.9037 

3.9038 

3.9038 

3.9039 

3.9040 

3  9040 

3.9041 

3.9041 

13 

40 

3.9042 

3.9042 

3.9043 

3.9043 

3.9044 

3.9044 

3.9045 

3.9046 

3.9046 

3.9047 

13 

50 

3.9047 

3.9048 

3.9048 

3.9049 

3.9049 

3.9050 

3.9050 

3.9051 

3.9051 

8.9052 

2   U 

0 

3.9053 

3.9053 

3.9054 

3.9054 

3.9055 

3.9055 

3.9056 

3.9056 

3.9057 

3.9057 

14 

10 

3.9058 

3.9058 

3.9059 

3,9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

14 

20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

14 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

3.9074 

14 

40 

8.9074 

3.9075 

3.9075 

3.9076 

3.9076 

3.9077 

3.9077 

3.9078 

3.9078 

3.9079 

14 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

3.9082 

3.9083 

3.9083 

3.9084 

3.9084 

a  15 

0 

3.9085 

3.9085 

3.9086 

3.9086 

8.9087 

3.9088 

3.9088 

3.9089 

3.9089 

3.9090 

15 

10 

3.9090 

3.9091 

3.9091 

3.9092 

3.9092 

3.9093 

3.9093 

3.9094 

3.9094 

3.9095 

15 

20 

3.9096 

3.9096 

3.9097 

3.9097 

3.9098 

8.9098 

3.9099 

3.9099 

3.9100 

3.9100 

15 

30 

3.9101 

3.9101 

3.9102 

3.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15 

40 

3.9106 

3.9107 

3.9107 

3.9108 

3.9108 

3.9109 

3.9109 

3.9110 

3.9111 

3.9111 

15 

60 

8.9112 

3.9112 

3.9113 

3.9113 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

3.9116 

a  16 

0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16 

10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

16 

20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

3.9132 

'     16 

30 

3.9133 

3.9133 

3.9134 

3.9134 

8.9135 

3.9135 

3.9136 

3.9137 

3.9137 

3.9138 

16 

40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

3.9148 

3.9148 

2  17 

0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

3.91.^2 

3.9152 

3.9153 

3.91. ')3 

17 

10 

8.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17 

20 

3.9159 

3.9160 

3.9160 

3.9161 

3.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

17 

30 

3.9165 

3.9165 

3.9166 

3.9166 

3.9167 

3.9167 

3.9168 

3.9168 

3.9169 

3.9169 

17 

40 

3.9170 

3.9170 

3.9171 

3.9171 

3.9172 

8.9172 

3.9173 

3.9173 

3.9174 

3.9175 

17 

50 

3.9175 

3.9176 

3.9176 

3.9177 

3.9177 

3.9178 

3.9178 

3.9179 

3.9179 

3.9180 

a  18 

0 

3.9180 

3.9181 

3.9181 

3.9182 

3.9182 

3.9183 

3.9183 

3.9184 

3.9184 

3.9185 

18 

10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

3.9188 

3.9189 

3.9189 

3.9190 

3.9190 

18 

20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9193 

3.9194 

3.9194 

3.9195 

3.9195 

18 

30 

3.9196 

3.9197 

3.9197 

3.9198 

3.9198 

3.9199 

3.9199 

3.9200 

3.9200 

3.9201 

18 

40 

3.9201 

3.9202 

3.9202 

3.9203 

3.9203 

3.9204 

3.9204 

3.9205 

3.9205 

3.9206 

18 

50 

3.9206 

3.9207 

3.9207 

3.9208 

3.9209 

3.9209 

3.9210 

3.9210 

3.9211 

3.9211 

a  19 

0 

3.9212 

3.9212 

3.9213 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

3.9216 

3.9216 

19 

10 

8.9217 

3.9217 

3.9218 

3.9218 

3.9219 

3.9219 

3.9220 

3.9221 

3.9221 

3.9222 

19 

20 

3.9222 

3.9223 

3.9223 

3.9224 

3.9224 

3.9225 

3.9225 

3.9226 

3.9226 

3.9227 

19 

30 

•  3.9227 

3.9228 

3.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

19 

40 

8.9232 

3.9233 

3.9233 

3.9234 

3.9235 

3.9235 

3.9236 

3.9236 

3.9237 

3.9237 

ILJi 

50 

8.9238 

3.9238 

3.9239 

3.9239 

3.9240 

3.9240 

3.9241 

3.9241 

3.9242 

3.9242 

23 


TABLE   h 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.              J 

Aie. 

d 

i 

'} 

3 

I 

5 

d 

7 

8' 

M 

S^Ki-.J 

8.9243 

8.9243 

3.9244 

3.9244 

3J9245 

3.9245 

3.9846 

3.9246 

3.9247 

30247 

SO 

10 

3.9248 

3.9348 

8.9249 

3.9250 

3.9350 

3.9851 

3.9251 

3.9252 

3.92581 

3.9253 

20 

20 

8.9253 

3.9254 

3.9254 

3.9855 

3.9355 

3.9856 

3.9856 

3.9257 

3.9257 

3.9258 

SO 

30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9860 

3.9261 

3.9261 

3.9262 

3.9262 

3.9263 

so 

40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9365 

3.9866 

3.9867 

3.9267 

3.9268 

3.9268 

so 

50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9371 

3.9871 

3.9878 

8.9272 

3.9373 

3.9273 

S  21 

0 

3.9274 

3.9274 

3.9275 

3.9275 

3.9376 

3.9876 

8.9877 

8.9277 

3.9278 

3.9278 

21 

10 

3.9279 

3.9279 

3.9280 

3.9280 

3.9381 

3.9281 

3.9282 

3.9283 

3.9283 

3.9283 

21 

20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9386 

8.9287 

3.9287 

3.9288 

3.9288 

3.9289 

21 

30 

3.9289 

3.9290 

3.9290 

3.9291 

3.9291 

3.9298 

3.9392 

3.9293 

3.9293 

3.9294 

21 

40 

8.9294 

3.9295 

8.9295 

8.9296 

3.9296 

3.9297 

3.9297 

3.9298 

3.9298 

3.9299 

21 

50 

3.9899 

3.9300 

3.9300 

3.9301 

3.9301 

3.9308 

3.9302 

8.9303 

3.9303 

3.9304 

8  22 

0 

3.9304 

3.9305 

3.9805 

3.9306 

3.9306 

8.9307 

3.9307 

3.9308 

3.9308 

3.9309 

23 

10 

3.9309 

8.9310 

3.9311 

3.9311 

3.9312 

3.9318 

3.9313 

8.9313 

3.9314 

3.9314 

22 

20 

8.9315 

3.9315 

8.9316 

3.9316 

3,9317 

3.9317 

3.9318 

3.9318 

8.9319 

3.9319 

22 

30 

3.9320 

3.9320 

8.9321 

3.9321 

3.9382 

3.9323 

8.9323 

3.9383 

3.9324 

3.9324 

22 

40 

8.9325 

3.9325 

3.9326 

3.9326 

3.9337 

3.9387 

3.9328 

3.9328 

3.9329 

3.9329 

22 

SO 

3.9330 

3.9330 

3.9331 

3.9331 

3.9332 

8.9338 

3.9333 

8.9333 

3.9334 

3.9334 

2  23 

0 

3.9335 

3.9335 

3.9336 

3.9336 

3.9337 

3.9337 

8.9338 

3.9338 

3.9339 

3.9339 

23 

10 

3.9340 

3.9340 

3.9341 

3.9341 

8.9342 

8.9342 

8.9343 

8.9343 

3.9344 

3.9344 

23 

20 

3.9345 

3.9345 

8.9346 

8.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

23 

30 

3.9350 

3.9351 

3.9351 

8.9352 

3.9358 

8.9353 

8.9353 

3  9354 

3.9354 

3.9355 

23 

40 

3.9355 

3.9356 

3.9356 

3.9357 

3.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9360 

23 

50 

3.9360 

3.9361 

3.9361 

3.9362 

3.9362 

8.9363 

3.9363 

3.9364 

3.9364 

3.9365 

S  24 

0 

3.9366 

3.9366 

3.9366 

.3.9367 

8.9367 

3.9368 

8.9368 

3.9369 

3.9369 

3.9370 

24 

10 

3.9370 

3.9371 

3.9371 

3.9372 

3.9372 

8.9373 

3.9373 

8.9374 

3.9374 

3.9375 

24 

20 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

3.9378 

3.9378 

3.9379 

3.9379 

3.9380 

24 

30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

3.9385 

24 

40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

3.9388 

3.9388 

3.9389 

3.9389 

3.9390 

24 

50 

3.9390 

8.9391 

3.9391 

3.9392 

3.9392 

8  9393 

3.9393 

3.9394 

3.9394 

3.9395 

S  25 

0 

3.9395 

3.9396 

3.9396 

3.9397 

3.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

25 

10 

3.9400 

3.9401 

3.9401 

8.9402 

3.9402 

3.9403 

3.9403 

3.9404 

3.9404 

3.9405 

25 

80 

3.9405 

3.9406 

8.9406 

8.9407 

3.9407 

3.9408 

8.9408 

3.9409 

3.9409 

3.9410 

25 

30 

3.9410 

3.9411 

8.9411 

3.9412 

3.9412 

3.9413 

3.9413 

3.9414 

3.9414 

3.9415 

25 

40 

3.9415 

3.9416 

3.9416 

8.9417 

8.9417 

3.9418 

3.9418 

3.9419 

3.9419 

3.9420 

85 

50 

8.9420 

3.9421 

3.9421 

3.9422 

3.9482 

3.9483 

3.9423 

3.9424 

3.9424 

3.9425 

a  26 

0 

3.9425 

8.9426 

3.9426 

8.9427 

3.9427 

3.9428 

3.9428 

3.9429 

3.9429 

3.9430 

26 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

8.9433 

3.9433 

3.9433 

3.9434 

3.9434 

26 

20 

3.9435 

8.9435 

8.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26 

30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

3.9443 

3.9443 

3.9443 

3.9444 

3.9444 

26 

40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3.9449 

3.9449 

26 

50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9452 

8.9452 

3.9463 

3.9453 

3.9454 

3.9454 

8  27 

0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9468 

3.9459 

3.9459 

27 

10 

3.9460 

3.9460 

8.9461 

3.9461 

3.9462 

3.9462 

3.9463 

3.9463 

3.9464 

3.9464 

27 

20 

3.9465 

3.9465 

8.9466 

8.9466 

8.9466 

3.9467 

3.9467 

3.9468 

3.9468 

3.9469 

27 

30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9472 

3.9472 

3.9473 

3.9478 

3.9474 

27 

40 

3.9474 

3.9475 

8.9475 

3.9476 

3.9476 

3.9477 

3.9477 

3.9478 

3.9478 

3.9479 

27 

50 

3.9479 

3.9480 

8.9480 

3.9481 

3.9481 

8.9482 

3.9482 

3.9483 

3.9483 

3.9484 

8  28 

0 

8.9484 

3.9485 

8.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

28 

10 

8.9489 

3.9490 

8.9490 

3.9490 

8.9491 

8.9491 

3.9492 

3.9492 

3.9493 

3.9493 

88 

20 

3.9494 

8.9494 

8.9495 

8.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

88 

30 

8.9499 

3.9499 

8.9500 

3.9500 

3.9501 

>3.9501 

3.9502 

3.9502 

3.9503 

3.9503 

28 

40 

8.9iM)4 

3.9504 

3.9505 

3.9505 

3.9506 

3.9506 

3.9507 

3.9507 

3.9508 

3.9508 

28 

50 

3.9509 

3.9509 

3.9509 

3.9510 

3.8510 

3.9511 

3.9511 

3.9518 

3.9512 

8.9513 

S  29 

0 

3.9513 

3.9514 

8.9514 

8.9515 

3.9515 

8.9516 

3.9516 

3v95l7 

3.9517 

3.9518 

29 

10 

8.9518 

3.9519 

3.9519 

3.9520 

3.9520 

3.9521 

3.9521 

3.9522 

3.9528 

dS523 

29 

20 

3.9533 

3.9524 

3.9524 

3.9525 

3.9525 

3.9526 

3.9526 

3.9526 

3.9587 

3.9527 

29 

30 

3.9528 

3.9528 

8.9529 

3.9529 

3.9530 

3.9530 

3.9531 

3.9531 

3.^2 

3.9532 

L» 

40 

8.9533 

3.9533 

3.9534 

3.9534 

3.9535 

3.9535 

3.9536 

3.9536 

3.9537 

3.9537  1 

50 

3.9538 

3.9538 

3.9539 

3.9539 

3J540 

3.9540 

3.9540 

3.9541 

3.9541 

3.9548  1 

24 
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TABLE   I. 


I 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

— 1 

▲ic 
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i 
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d 
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6" 
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^ 

9 

5h.3(}™.sJ 

8.9542 

3.9543 

3.9543 

3.9544 

3.9544 

3.9545 

3.9545 

3.9546 

3.9546 

3.9547 

30 

10 

3.9547 

3.9548 

3.9548 

3.9549 

3.9549 

3.9550 

3.9550 

3.9551 

3.9551 

3.9552 

SO 

20 

3.9552 

3.9553 

3.9553 

3.9554 

3.9554 

3.9554 

3.9555 

3.9555 

3.9556 

3.9556 

30 

30 

*  3.9557 

3.9557 

3.9558 

3.9558 

3.9559 

3.9559 

3.9560 

3.9560 

3.9561 

3.9561 

30 

40 

3.9562 

3.9562 

3.9563 

3.9563 

3.9564 

3.9564 

3.9565 

3.9565 

3.9566 

3.9566 

SO 

50 

3.9566 

3.9567 

3.9567 

3.9568 

3.9568 

3.9569 

3.9569 

3.9670 

3.9570 

3.9571 

2  31 

0 

3.9571 

3.9572 

3.9572 

3.9573 

3.9573 

3.9574 

3.9574 

3.9575 

3.9575 

3.9576 

31 

10 

3.9576 

3.9577 

8.9577 

3.9578 

3.9578 

39578 

3.9579 

3.9579 

3.9580 

3.9580 

31 

20 

3.9581 

3.9581 

8.9582 

3.9582 

3.9583 

3.9583 

3.9584 

3.9584 

3  9585 

3.9585 

31 

30 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9589 

3.9589 

3.9590 

31 

40 

3.9590 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 

50 

3.9595 

3.9596 

3.9596 

3.9697 

3.9597 

3.9598 

3.9598 

3.9599 

3.9599 

3.9599 

a  32 

0 

3.9600 

3.9600 

3.9601 

3.9601 

3.9602 

3.9602 

3.9603 

3.9603 

3.9604 

3.9604 

32 

10 

3.9605 

3.9605 

3.9606 

3.9606 

3.9607 

3.9607 

3.9608 

3.9608 

3.9609 

3.9609 

32 

20 

3.9609 

3.9610 

3.9610 

3.9611 

3.9611 

3.9612 

3.9612 

3.9613 

3.9613 

3.9614 

32 

30 

3.9614 

3.9615 

3.9615 

3.9616 

3.9616 

3.9617 

3.9617 

3.0618 

3.9618 

3.9618 

32 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

3.9621 

3.9622 

3.9622 

3.9623 

39623 

32 

50 

3.9624 

3.9624 

3.9625 

3.9625 

3.9626 

3.9626 

3.9627 

3.9627 

3.9627 

3.9628 

2  33 

0 

3.9628 

3.9629 

3.9629 

3.9630 

3.9630 

3.9631 

3.9631 

3.9632 

3.9632 

3.9633 

33 

10 

3.9633 

3.9634 

3.9634 

3.9634 

3.9635 

3.9635 

3.9636 

3.9636 

3.9637 

3.9637 

33 

20 

3.9638 

3.9638 

3.9639 

3.9639 

3.9640 

3.9640 

3.9641 

3.9641 

3.9642 

3.9642 

33 

30 

3.9642 

3.9643 

3.9643 

3.9644 

3.9644 

3.9645 

3.9645 

3.9646 

3.9646 

3.9647 

33 

40 

3.9647 

3.9648 

3.9648 

8.9649 

3.9649 

3.9650 

3.9650 

3.9651 

3.9651 

3.9652 

83 

50 

3.9652 

3.9653 

3.9653 

3.9653 

8.9654 

3.9654 

3.9655 

3.9655 

3.9656 

3,9656 

2  34 

0 

3.9657 

8.9657 

3.9658 

3.9658 

3.9658 

3.9659 

3.9659 

3.9660 

3.9660 

3:9661 

34 

10 

3.9661 

3.9662 

3.9662 

3.9663 

3.9663 

3.9664 

3.9664 

3.9665 

3.9665 

3.9665 

34 

20 

3.9666 

3.9666 

3.9667 

3.9667 

3.9668 

3.9668 

3.9669 

3.9669 

3.9670 

3.9670  1 

34 

30 

3.9671 

3.9671 

3.9672 

3.9672 

3.9672 

3.9673 

3.9673 

3.9674 

3.9674 

3.9675 

34 

40 

3.9675 

3.9676 

3.9676 

3.9677 

3.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

34 

50 

3.9680 

3.9681 

3.9681 

3.9682 

3.9682 

3.9682 

3.9683 

3.9683 

3.9684 

3.9684 

2  35 

0 

3.9685 

3.9685 

3.9686 

3.9686 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

8.9690 

3.9690 

3.9691 

3.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3.9694 

35 

20 

3.9694 

3.9695 

3.9695 

3.9696 

3.9696 

3.9696 

3.9697 

3.9697 

3.9698 

3.9698 

35 

30 

3.9699 

3.9699 

3.9700 

3.9700 

3.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

3.9703 

3.9704 

3.9704 

3.9705 

3.9706 

3.9706 

3.9706 

3.9707 

3.9707 

3.9708 

35 

50 

3.9708 

3.9709 

3.9709 

3.9710 

3.9710 

3.9710 

3.9711 

3.9711 

3.9712 

3.9712 

2  36 

0 

3.9713 

3.9713 

3.9714 

3.9714 

3.9715 

3.9715 

3.9716 

3.9716 

3.9716 

3.9717 

36 

10 

3.9717 

3.9718 

3.9718 

3.9719 

3.9719 

3.9720 

3.9720 

3.9721 

3.9721 

3.9722 

36 

20 

3.9722 

3.9722 

3.9723 

3.9723 

3.9724 

3.9724 

3.9725 

3.9725 

3.9726 

3.9726 

36 

30 

3.9727 

3.9727 

3.9728 

8.9728 

3.9729 

3.9729 

3.9729 

3.9730 

3.9730 

3.9731 

36 

40 

3.9731 

3.9732 

3.9732 

3.9733 

3.9733 

3.9734 

3.9734 

3.9735 

3.9735 

3.9735 

36 

50 

3.9736 

3.9736 

3.9737 

3.9737 

3.9738 

3.9738 

3.9739 

3.9739 

3.9740 

3.9740 

2  37 

0 

3.9741 

3.9741 

3.9741 

3.9742 

3.9742 

3.9743 

3.9743 

3.9744 

3.9744 

3.9745 

37 

10 

3.9745 

3.9746 

39746 

3.9746 

3.9747 

3.9747 

3.9748 

3.9748 

3.9749 

3.9749 

37 

20 

3.9750 

3.9750 

3.9751 

3.9751 

3.9752 

3.9752 

3.9752 

3.9753 

3.9753 

3.9754 

37 

30 

3.9754 

3.9755 

3.9755 

3.9756 

3.9756 

3.9757 

3.9757 

3.9758 

3.9758 

3.9758 

37 

40 

3.9759 

3.9759 

3.9760 

3.9760 

3.9761 

3.9761 

3.9762 

3.9762 

3.9763 

3.9763 

37 

50 

3.9763 

3  9764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 

3.9767 

3.9767 

3.9768 

2  38 

0 

3.9768 

3.9769 

3.9769 

3.9769 

3.9770 

3.9770 

3.9771 

3.9771 

3.9772 

3.9772 

38 

10 

3.9773 

3.9773 

3.9774 

3.9774 

3.9774 

3.9775 

3.9775 

3.9776 

3.9776 

3.9777 

38 

20 

3.9777 

3.9778 

3.9778 

3.9779 

3.9779 

3.9779 

3.9780 

3.9780 

3.9781 

3.9781 

38 

30 

3.9782 

3.9782 

3.9783 

3.9783 

3.9784 

3.9784 

3.9785 

3.9785 

3.9785 

3.9786 

38 

40 

3.9786 

3.9787 

3.9787 

8.9788 

3.9788 

3.9789 

3.9889 

3.9790 

3.9790 

3.9790 

38 

50 

3.9791 

3.9791 

3.9792 

3.9792 

3.9793 

3.9793 

3.9794 

3.9794 

3.9795 

3.9795 

2  39 

0 

3  9795 

3.9796 

3.9796 

3.9797 

3.9797 

3.9798 

3.9798 

3.9799 

3.9799 

3.9800 

39 

10 

3.9800 

3.9800 

3.9801 

3.9801 

3.9802 

3.9802 

3.9803 

3.9803 

3.9804 

3.9804 

39 

20 

3.9805 

3.9805 

3.9805 

3.9806 

3.9806 

3.9807 

3.9807 

3.9808 

3.9808 

3.9809 

39 

30 

3.9809 

3.9810 

3.9810 

3.9810 

3.981 1 

3.9811 

3.9812 

3.9812 

3.9813 

3.9813 

39 

40 

3.9814 

3.9814 

3.9815 

3.9815 

3.9815 

3.9816 

3.9816 

3.9817 

3.9817 

3.9818 

39 

50 

3.9818 

3.9819 

3.9819 

3.9819 

3.9820 

3.9820 

3.9821 

3.98^1 

3.9822 

3.^822 

67 
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TABLE    L 


r 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

An. 

6 

1 

i 

d 

i 

6 

6 

7 

4 

S 

O..     1     M 

8.9823 

3.9823 

3.9824 

3.9824 

3.9825 

3.9825 

3.9825 

3.9826 

3.9826 

3.9827 

40 

10 

3.9827 

3.9828 

3.9828 

3.9829 

3.9829 

3.9829 

3.9830 

3.9880 

3.9831 

3.9831 

40 

20 

3.9832 

3.9832 

3.9833 

3.9833 

3.9834 

3.9834 

3.9834 

3.9835 

3.9835 

3.9836 

40 

30 

3.9836 

3.9837 

3.9837 

3.9838 

3.9838 

3.9839 

3.9839 

3.9839 

3.9840 

3.9840 

40 

40 

8.9841 

3.9841 

3.9842 

3.9842 

3.9843 

3.9843 

3.9843 

3.9844 

3.9844 

3.9845 

40 

50 

3.9845 

3.9846 

3.9846 

3.9^7 

3.9847 

3.9848 

3.9848 

3.9848 

3.9849 

3.9849 

S  41 

0 

3.9860 

3.9850 

3.9851 

3.9851 

3.9852 

3.9852 

3.9852 

3.9853 

3.9853 

3.9854 

41 

10 

3.9854 

3.9855 

3.9855 

3.9856 

3.9856 

3.9857 

3.9857 

3.9857 

3.9858 

3.9858 

41 

20 

3.9859 

3.9859 

3.9860 

3.9860 

3.9861 

3.9861 

3.9861 

3.9862 

3.9862 

3.9863 

41 

30 

3.9863 

3.9864 

3.9864 

3.9865 

3.9865 

3.9865 

3.9866 

3.9866 

3.9867 

3.9867 

41 

40 

3.9868 

3.9868 

3.9869 

3.98G9 

3.9870 

3.9870 

3.9870 

3.9871 

3.9871 

3.9872 

41 

50 

3.9872 

3.9873 

3.9873 

3.9874 

3.9874 

3.9874 

3.9875 

3.9875 

3.9876 

3.9876 

2  42 

0 

8.9877 

3.9877 

3.9878 

3.9878 

3.9878 

3.9879 

3.9879 

3.9880 

3.9880 

3  9881 

42 

10 

3.9881 

3.9882 

3.9882 

3.9882 

3.9883 

3.9883 

3.9884 

3.9884 

39885 

3.9885 

42 

20 

3.9886 

3.9886 

3.9886 

3.9887 

3.9887 

3.9888 

3.9888 

3.9889 

3.9889 

3.9890 

42 

30 

3.9890 

3.9890 

3.9891 

3.9891 

3.9892 

8.9892 

3.9893 

3.9893 

3.9894 

3.9894 

42 

40 

3.9894 

3.9895 

3.9895 

3.9896 

3.9896 

3.9897 

3.9897 

3.9898 

3.9898 

3.9898 

42 

50 

3.9899 

3.9899 

3.9900 

3.9900 

3.9901 

3.9901 

3.9902 

3.9902 

3.9903 

3.9903 

2  43 

0 

3.9903 

8.9904 

3.9904 

8.9905 

3.9905 

3.9906 

3.9906 

3.9906 

3.9907 

3.9907 

43 

10 

3.9908 

3.9908 

3.9909 

3.9909 

3.9910 

3.9910 

3.9910 

3.9911 

3.9911 

3.9912 

43 

20 

3.9912 

3.9913 

3.9913 

8.9914 

3.9914 

3.9914 

3.9915 

8.9915 

3.9916 

3.9916 

43 

30 

3.9917 

3.9917 

3.9918 

3.9918 

3.9918 

3.9919 

3.9919 

3  9920 

3.9920 

3.9921 

48 

40 

3.9921 

3.9922 

3.9922 

3.9922 

3.9923 

3.9923 

3.9924 

3.9924 

3.9925 

3.9925 

43 

50 

3.9926 

3.9926 

3.9926 

3.9927 

3.9927 

3.9928 

3.9928 

3.9929 

3.9929 

3.9930 

2  44 

0 

3.9930 

3.9930 

3.9931 

3.9931 

3.9932 

3.9932 

3.9933 

3.9933 

8.9933 

3.9934 

44 

10 

3.9934 

3.9935 

3.9935 

3.9936 

3.9936 

3.9937 

3.9937 

3.9937 

3.9938 

3.9938 

44 

20 

3.9939 

3.9939 

3.9940 

3.9940 

3.9941 

3.9941 

3.9941 

3.9942 

3.9942 

3.9943 

44 

80 

3.9943 

3.9944 

3.9944 

3.9944 

3.9945 

3.9945 

3.9946 

3.9946 

3.9947 

3.9947 

44 

40 

3.9948 

3.9948 

3.9948 

3.9949 

3.9949 

3.9950 

3.9950 

3.9951 

3.9951 

3.9952 

44 

50 

3.9952 

3.9952 

3.9953 

3.9953 

3.9954 

3  9954 

3.9955 

3.9955 

3.9955 

3.9956 

2  45 

0 

3.9956 

3.9957 

3.9957 

3.9958 

3.9958 

3.9959 

3.9959 

3.9959 

3.9960 

3.9960 

45 

10 

3.9961 

3.9961 

3.9962 

3.9962 

3.9962 

3.9963 

3.9963 

3.9964 

3.9964 

3.9965 

45 

20 

3.9965 

3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 

3.9968 

3.9969 

3.9969 

45 

30 

3.9969 

3.9970 

3.9970 

3.9971 

3.9971 

8.9972 

3.9972 

8.9973 

3.9973 

3.9973 

^5 

40 

3.9974 

3.9974 

3.9975 

3.9975 

3.9976 

3.9976 

3.9976 

3.9977 

3.9977 

3.9978 

45 

50 

3.9978 

3.9979 

3.9979 

3.9980 

3.9980 

3.9980 

3.9981 

3.9981 

3.9982 

3.9982 

2  46 

0 

3.9983 

3.9983 

3.9983 

3.9984 

3.9984 

3.9985 

3.9985 

3.9986 

3.9966 

3.9987 

46 

10 

3.9987 

3.9987 

3.9988 

3.9988 

3.9989 

3.9989 

3.9990 

3.9990 

3.9990 

3.9991 

46 

20 

3.9991 

3.9992 

3.9992 

3.9993 

3.9993 

3.9993 

3.9994 

3.9994 

3.9995 

3.9995 

46 

30 

3.9996 

3.9996 

3.9997 

3.9997 

3.9997 

3.9998 

3.9998 

3.9999 

3.9999 

4.0000 

46 

40 

4.0000 

4.0000 

4.0001 

4.0001 

4.0002 

4.0002 

4.0003 

4.0003 

4  0003 

4.0004 

46 

50 

4.0004 

4.0005 

4.0005 

4.0006 

4.0006 

4.0007 

4.0007 

4.0007 

4.0008 

4.0008 

2  47 

0 

4.0009 

4.0009 

4.0010 

4.0010 

4.0010 

4.0011 

4.0011 

4.0012 

4.0012 

4J00\S 

47 

10 

4.0013 

4.0013 

4.0014 

4.0014 

4.0015 

4.0015 

4.0016 

4.0016 

4.0016 

4.0017 

47 

20 

4.0017 

4.0018 

4.0018 

4.0019 

4.0019 

4.0019 

4.0020 

4.0020 

4.0021 

4.0021 

47 

30 

4.0022 

4.0022 

4.0023 

4.0023 

4.0023 

4.0024 

4.0024 

4.0025 

4.0025 

4.0026 

47 

40 

4.0026 

4.0026 

4.0027 

4.0027 

4.0028 

4.0028 

4.0029 

4.0029 

4.0029 

4JK)30 

47 

50 

4.0030 

4.0031 

4.0031 

4.0032 

4.0032 

4.0032 

4.0033 

4.0033 

4.0034 

4.0034 

2  48 

0 

4.0035 

4.0035 

4.0035 

4.0036 

4.0036 

4.0037 

4.0037 

4.0038 

4iX)38 

4.0038 

48 

10 

4.0039 

4.0039 

4.0040 

4.0040 

4.0041 

4.0041 

4.0041 

4.0042 

4.0042 

4.0043 

48 

20 

4.0043 

4.0044 

4.0044 

4.0045 

4.0045 

4.0045 

4.0046 

4.0046 

4.0047 

40)047 

48 

30 

4.0048 

4.0048 

4.0048 

4.0049 

4.0049 

4.0050 

4.0050 

4.0051 

4J0051 

4.0051 

48 

40 

4.0052 

4.0052 

4.0053 

4.0053 

4.0054 

4.0054 

4.0054 

4.0055 

4.0055 

4.0056 

48 

50 

4.0056 

4.0057 

4.0057 

4.0057 

4.0058 

4.0058 

4.0059 

4.0059 

4.0060 

4xmo 

2  49 

0 

4.0060 

4.0061 

4.0061 

4.0062 

4.0062 

4.0063 

4.0063 

4.0063 

4j0064 

44X)64 

49 

10 

4.0065 

4.0065 

4.0066 

4.0066 

4.0066 

4.0067 

4.0067 

4.0068 

4/)068 

4J0069 

49 

20 

4.0069 

4.0069 

4.0070 

4.0070 

4.0071 

4.0071 

4.0072 

4.0072 

4.0072 

4.0073 

49 

30 

4.0073 

4.0074 

4.0074 

4.0074 

4.0075 

4.0075 

4.0076 

4i)076 

4.0077 

4.0077 

49 

40 

4.0077 

4.0078 

4.0078 

4.0079 

4.0079 

4.0080 

4.0080 

4.0080 

4.0081 

4.0081 

49 

50 

4.0082 

4.0082 

4.0083 

4.0083 

4.0083 

4.0084 

4.0084 

4.0085 

4.0085 

4XmB 
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1               DOGABITHMS  OF  SMALL  ARCS  IN  SPACE  OB  TIME. 

Are. 

6 

i 

5 

i 

I 

6 

6 

i 

i 

u 

9 

^5(5-.  d 

4.0086 

4.0086 

4.0087 

4.0087 

4.0088 

4.0088 

4.0089 

4.0089 

4.0089 

4.0090 

50 

10 

4.0090 

4.0091 

4.0091 

4.0092 

4.0092 

4.0092 

4.0093 

4X)093 

4.0094 

4.0094 

50 

20 

4.0095 

4j0095 

4.0095 

4.0096 

4.0096 

4.0097 

4.0097 

4  0097 

4.0098 

4.0098 

50 

30 

4.0099 

4.0099 

4.0100 

4.0100 

4.0100 

4.0101 

4.0101 

4.0102 

4.0102 

4.0103 

50 

40 

4.0103 

4.0103 

4.0104 

4.0104 

4.0105 

4.0105 

4.0106 

4.0106 

4.0106 

4.0107 

50 

50 

4.0107 

4.0108 

4.0108 

4J0109 

4.0109 

4j0109 

4.0110 

4.0110 

4.0111 

4.0111 

2  51 

0 

4X)lll 

4.0112 

4.0112 

4X)113 

4J0US 

4.0114 

4.0114 

4.0114 

4.0115 

4.0115 

51 

10 

4.0116 

4.0116 

4.0117 

4.0117 

4.0117 

4  0118 

4.0118 

4.0119 

4  0119 

4.0120 

51 

20 

4.0120 

4.0120 

4.0121 

4.0121 

4.0122 

4.0122 

4.0122 

4.0123 

4.0123 

4.0124 

51 

30 

4.0124 

40)125 

4.0125 

4.0125 

4.0126 

4.0126 

4.0127 

4.0127 

4.0128 

4.0128 

51 

40 

4.0128 

4i)129 

4.0129 

4.0130 

4.0130 

4.0130 

4.0131 

4.0131 

4.01.32 

4.0132 

51 

50 

4.0133 

4.0133 

4.0133 

4.0134 

4.0134 

4.0135 

4.0135 

4.0136 

4X)136 

4.0136 

t  52 

0 

4.0137 

4.0137 

4.0138 

4.0138 

4.0138 

4.0139 

4.0139 

4j0140 

4.0140 

4.0141 

52 

10 

4.0141 

4.0141 

4.0142 

4.0142 

4.0143 

4.0143 

4.0U4 

4.0144 

4.0144 

4.0145 

52 

20 

4.0145 

4.0146 

4.0146 

4.0146 

4,0147 

4.0147 

4.0148 

4.0148 

4J0U9 

4.0149 

52 

SO 

4.0149 

4.0150 

4.0  J  50 

4.0151 

4.0151 

4X)152 

4.0152 

4.0153 

4.0153 

4.0153 

52 

40 

4.0154 

4.0154 

4.0154 

4.0155 

4.0155 

4.0156 

4.0156 

4.0157 

4.0157 

4.0157 

52 

50 

4.0158 

4.0158 

4.0159 

4.0159 

4.0159 

4.0160 

4.0160 

4U)161 

4.0161 

4.0162 

t  53 

0 

4.0162 

4.0162 

4.0163 

4-0163 

4.0164 

4.0164 

4.0164 

4JQ165 

4.0165 

4.0166 

53 

10 

4.0166 

4.0167 

4.0167 

4.0167 

4.0168 

4i)168 

4.0169 

4.0169 

4j0169 

4.0170 

53 

20 

4.0170 

4.0171 

4.0171 

4.0172 

4.0172 

4.0172 

4.0173 

4.0173 

4.0174 

4.0174 

53 

30 

4.0175 

4.0175 

4.0175 

4.0176 

4i)176 

4.0177 

4.0177 
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0  35.223 

0  45.052 

0  54.882 

1  04.711 

1    14.541 

3J 

.006 

36 

0  05.898 

0 

15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1  04.875 

1    14.705 

3ft 

.09S 

37 

0  06.062 

0 

15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

I  05.039 

1    14.868 

fl7 

.101 

38 

0  06.225 

0 

16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1  05.203 

1    15.032 

'M 

MH 

39 

0  06.389 

X) 

16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1  05-367 

1    15.196 

3y 

Am 

40 

0  06.553 

0 

16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1  05.530 

1   15.360 

4H 

.109 

41 

0  06.717 

0 

16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1  05.694 

1    15.524 

41 

M2 

42 

0  06.881 

0 

16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1  05.858 

1   15.688 

42 

.115 

43 

0  07.045 

0 

16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1  06.022 

1   15.851 

43 

,117 

44 

0  07.208 

0 

17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1  06.186 

1   16.015 

44 

J  20 

45 

0  07.372 

0 

17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1  06.350 

1   16.179 

45 

J  23 

46 

0  07.536 

0 

17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1  06.513 

I    16.343 

4IJ 

.126 

47 

0  07.700 

0 

17.529 

0  27.359 

0  37.188 

0  41.018 

0  56.848 

1  06.677 

1    16.507 

47 

.138 

48 

0  07.864 

0 

17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1  06.841 

I   16.671 

48 

,131 

49 

0  08.027 

0 

17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1  07.005 

1   16.834 

4^ 

AM 

50 

0  08.191 

0 

18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1  07.169 

1   16.998 

50 

.137 

51 

0  08.355 

0 

18.185 

0  28.014 

0  37.844 

0  47.673 

0  57^03 

1  07.332 

1   17.162 

51 

.139 

52 

0  08.519 

0 

18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1  07.496 

1   17-326 

bH 

.\U 

53 

0  08.683 

0 

18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1  07.660 

I   17.490 

5.1 

.145 

54 

0  08.847 

0 

18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1  07.824 

1   17.654 

54 

.147 

55 

0  09.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1  07.988 

1  17.817 

55 

.150 

56 

0  09.174 

0 

19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1  08.152 

1  17.981 

56 

.151 

57 

0  09.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1  08.315 

1   18.145 

r.: 

.156 

58 

0  09.502 

0 

19.3310  29.161 

0  38.991 

0  48.820 

0  58.650 

1  08.479 

1   18.309 

53 

^58 

59 

0  09.666 

0 

19.495.0  29.325 

0  39.154 

0  48.984 

0  58.814 

1  08.643 

1   18.473 

5? 

Ml 

29 


TABLE  III;  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


ade- 
nal 

8*^ 

gh. 

W 

llh. 

12^ 

13*^ 

141. 

15  »^ 

For 

Secotida. 

n     a. 

0* 

""18.636 

"'28.466 

"38.296 

"'48.125 

"57.955 

2  07784 

2  17.614 

2  27443 

•. 

•- 

1 

1   18.800 

1  28.630 

1  38.459 

1  48.289 

1  58.119 

2  07.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1   18.964 

1  28.794 

I  38.623 

1  48.453 

1  58.282 

2  08.112 

2  17.941 

2  27.771 

2 

.005 

3 

I   19.128 

I  28.958'  1  38.787 

1  48.617 

1  58446 

2  08.276 

2  18.105 

2  27.935 

3 

.008 

4 

1   19.292 

1  29.121 !  1  38.951 

1  48.780 

1   58.610 

2  08440 

2  18.269 

2  28.099 

4 

.Oil 

5 

1   19.456 

1   29.285 

1  39.115 

1  48.944 

1  58.774 

2  08.603 

2  18.433 

2  28.263 

5 

.014 

6 

1    19.619 

1   29.449 

I  39.279 

1  49.108 

1  58.938 

2  08.767 

2  18.597 

2  28426 

6 

.016 

7 

1   19.783 

1  29.613 

I  39.442 

1  49JJ72 

1  59.101 

2  08.931 

2  18.761 

2  28.590 

7 

.019 

8 

1   19.947 

1  29.777 

I  39.606 

1  49.436 

1  69.265 

2  09i)95 

2  18.924 

2  28.754 

8 

J022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49..600 

1  59429 

2  09.259 

2  194)88 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49763 

1  69.593 

2  09.423 

8  19.252 

2  29J082 

10 

.027 

11 

I  20.439 

1  30.268 

1  40j098 

1  49.927 

1  59.757 

2  09.586 

2  19416 

2  29.245 

11 

X0O 

12 

1  20.602 

1  30.432 

1  40.261 

1  60i)91 

1  59.921 

2  09750 

2  19..S60 

2  29409 

12 

,033 

13 

1  20.766 

1  80.596 

1  40.425 

1  50.255 

2  00.084 

2  09.914 

2  19.744 

2  29.573 

13 

.035 

14 

I  20.930 

1  30.760 

1  40.589 

1  50.419 

2  00.248 

2  10.078 

2  19.907 

2  29.787 

14 

JXiS 

15 

1  21.094 

1  30^28 

1  40.753 

1  50^^83 

2  00412 

2  10.242 

2  90.071 

2  29.901 

15 

j041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50746 

2  00.576 

2  10405 

2  20.235 

2  30,065 

16 

i>44 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2  00.740 

2  10.569 

2  20.399 

2  30.228 

17 

J046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2  00.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  $lJi79 

1  41.408 

1  51.238 

2  01.067 

2  10.897 

2  20.727 

2  80.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2  01.231 

2  11.061 

2  20.890 

2  80.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2  01.395 

2  11.226 

2  21.054 

2  30,884 

21 

j057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2  01.559 

2  11.388 

2  21.218 

2  31.048 

22 

j060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2  01723 

2  11.552 

2  21.382 

2  31.211 

23 

J06S 

24 

1  22.568 

1  32^98 

1  42.227 

1  52.057 

2  01.887 

2  11716 

2  21.546 

2  31.875 

24 

j066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2  02.050 

2  11.880 

2  21.709 

2  81J^9 

25 

MS 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2  02.214 

2  12.044 

2  21.873 

2  31.703 

26 

J071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2  02.878 

2  12.208 

2  22.037 

2  81,867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1   52.712 

2  02.542 

2  12.371 

2  22.201 

2  32,031 

28 

X)76 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2  02.706 

2  U2.535 

2  22.365 

2  82.194 

29 

j079 

80 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2  02.869 

2  12.690 

2  22.529 

2  32,358 

30 

j082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2  03.033 

2  12.863 

2  22.692 

2  32.522 

31 

M5 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2  03.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

33 

1  24X)43 

1  33.872 

1  43.702 

1   53.531 

2  03.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2  03.525 

2  13.354 

2  23.184 

2  83.013 

34 

xm 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2  03.689 

2  13.518 

2  23J48 

2  33.177 

35 

i>96 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2  03.852 

2  13.682 

2  23.512 

2  33.341 

36 

j098 

87 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2  04.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2  04.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2  04.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

J  25.190 

1  35.019 

1  44.849 

I  54.678 

2  04.508 

2  14.337 

2  24.167 

2  33.996 

40 

J09 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2  04.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25J»17 

1  35.347 

1  45.176 

1  55.006 

2  04.835 

2  14.665 

2  24495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2  04.999 

2  14.829 

2  24.658 

2  34488 

43 

.117 

44 

1  25.845 

1  36.674 

1  45.504 

1  55.333 

2  05.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55497 

2  05.327 

2  15.156 

2  24.986 

2  34.816 

45 

.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2  05.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2  05  655 

2  15484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2  05.818 

2  15.t>48 

2  25477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

I  46.323 

1  56.153 

2  05.982 

2  15.812 

2  25.641 

2  35471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56  316 

2  06.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2  06.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2  06474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2  06.637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2  06.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47JJ06 

1  57.136 

2  06,965 

2  16.795 

2  26.624 

2  36454 

55 

.ISO 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2  07.129 

2  16.959 

2  26.788 

2  36.618 

56 

.193 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2  07.293 

2  17.122 

2  26.952 

2  36781 

57 

.156 

58 

1  28.138 

I  37.968 

1  47797 

1  57.627 

2  07457 

2  17.286 

2  27.116 

2  36.945 

58 

.158 

M 

1  28.302 

1  38.132 

1  47.961 

1  57791 

2  07.620 

2  17450 

2  27.280 

2  37.109 

59 

.161 

30 


TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


»r — 1 

Side- 
real 

16^ 

17h. 

18*^ 

19*^ 

20^ 

21'^ 

22' 

23  •> 

] 

Por 

Seeondi.    II 

m. 
0 

2' 37.273 

2 '47.102 

2  56.932 

IB.      •. 

3  06.762 

8  16.691 

3  26.421 

3  36.250 

3  46.080 

J, 

1 

2  37.437 

2  47.266 

2  57.096 

3  06.926 

3  16.756 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

2 

2  37.601 

2  47.439 

2  57.260 

3  07.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3  07.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.768 

2  57.687 

3  07-417 

3  17iU6 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3  07.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  67.915 

3  07.745 

3  17.674 

3  27.404 

3  37.233 

8  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  68.079 

3  07.908 

3   17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

8 

2  38.584 

2  48.413 

2  58.243 

3  08.072 

3  17.902 

3  27.731 

3  37.561 

8  47.390 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.406 

3  08.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3  08.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3  08.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3  08.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3  08.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  69.226 

3  09.055 

3  18.886 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59,389 

3  09.219 

3  19.049 

3  28.878 

8  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3  09.383 

3  19J212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3  09.547 

3  19.376 

3  29.206 

3  39.035 

8  48.865 

17 

.046 

18 

2  40.222 

2  50X)51 

2  59.881 

3  09.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3  00.045 

3  09.874 

3. 19.704 

3  29.533 

3  89.363 

3  49.193 

19 

J062 

20 

2  40.549 

2  50.379 

3  00.209 

3  10.038 

3  19.868 

3  29.697 

8  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50JS43 

3  00.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.620 

21 

.057 

22 

2  40.877 

2  50.707 

3  00.536 

3  10.366 

3  20.195 

3  30.026 

3  39.854 

3  49.684 

22 

X)60 

23 

2  41.041 

2  60.870 

3  00.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  41.205 

2  51.034 

3  00.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3  01.028 

3  10.857 

3  20.687 

3  30.516 

8  40.346 

3  50.175 

26 

.068 

26 

2  41.532 

2  51.362 

3  01.192 

3  11.021 

.3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  61.526 

3  01.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

X)74 

28 

2  41.860 

2  61.690 

3  01.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  61.853 

3  01.683 

3  11.513 

3  21.342 

3  81.172 

3  41X)01 

3  50.831 

29 

.079 

SO 

2  42.188 

2  52.017 

3  01.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3  02.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3  02.174 

3  12.004 

3  21.834 

3  31.663 

3  4M93 

3  51.322 

32 

i)87    1 

33 

2  42.679 

2  52.509 

3  02.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090    ! 

34 

2  42.843 

2  52.673 

3  02.602 

3  12.^T2 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

i      35 

2  43.007 

2  52.836 

3  02.666 

3  12.496 

3  22.325 

3  32.155 

8  41.984 

3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  63.164 

3  02.994 

3  12.823 

3  22.663 

3  32.482 

3  42;312 

3  52.141 

37 

JUl 

38 

2  43.4^8 

2  53.328 

0  03.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

89 

2  43.662 

2  53.492 

3  03.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  62.469 

39 

.106 

40 

2  43.826 

2  53.666 

3  03.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  63.819 

3  03  649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  64.147 

3  03.977 

3  13.806 

•3  23.636 

3  33  465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  64.311 

3  04.140 

3  13.970 

3  23.800 

3  33.629 

3  43459 

3  63.288 

44 

.120 

45 

2  44.645 

2  64.475 

3  04.304 

3  14.134 

3  23.963 

3  33  793 

3  43.622 

3  53.462 

46 

.123 

46 

2  44.809 

2  54.638 

3  04.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  .'>3.616 

46 

.126 

47 

2  44.973 

2  64.802 

3  04.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  64.966 

3  04.796 

3  14.625 

3  24.455 

3  34  284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3  04.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3  05.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.468 

3  05.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  v54435 

61 

.139 

52 

2  45.792 

2  66  621 

3  05.461 

3  16.281 

3  26.110 

3  34.940   3  44.769 

3  54.599 

62 

.142 

53 

2  45.956 

2  55.785 

3  06.615 

3  15.444 

3  26.274 

3  85.104 

3  44.933 

3  54.763 

5S 

.145 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

65 

2  46.283 

2  56.113 

3  05.942 

3  16.772 

3  25.602 

8  35.431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3  06.106 

3  15.936 

3  26.766 

3  35.595   3  45.425 

3  65.254 

66 

.163 

57 

2  46.611 

2  56.441 

3  06.270 

3  16.100 

3  26.929 

3  35.759   3  45.588 

3  55.418 

57 

.156 

58 

2  46.775 

2  56.604   3  06.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.682 

58 

.158 

59 

2  46.939 

2  56.768   3  06.598 

3  16427 

3  26.267 

3  36.086 

3  45.916 

3  56.746 

59 

.161 

-: ^ 

31 


TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Mean 
Solar. 

Qh. 

1»^ 

2h. 

3*^ 

4h. 

5^' 

6»* 

7  ^' 



For 

Seconds. 

. 

i 

m  • 

m.  •■ 

IB.   • 

ro.  a. 

IB   » 

0 

0  00.000 

0*09.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1  08..I95 

• 

-. 

1 

0  00.164 

0 

10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1  09  160 

1 

0.003 

2 

0  00.329 

0 

10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1  09.324 

2 

j005 

3 

0  00.493 

0 

10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59:632 

1  09488 

3 

.008 

4 

0  00.657 

0 

10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1  09.652 

4 

JOii 

5 

0  00.821 

0 

10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09.817 

5 

.014 

6 

0  00.986 

0 

10.842 

0  20.699 

0  30.555 

0  40412 

0  50.268 

1  0U.124 

1  09.981 

6 

.016 

7 

0  01.150 

0 

11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1  00.289 

1  10.145 

7 

.019 

8 

0  01.314 

0 

11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1  00.453 

1  10.310 

8 

.022 

9 

0  01.478 

0 

11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1  00.617 

1  10474 

9 

.025 

10 

0  01.643 

0 

IM99 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

I  00.782 

1  10.638 

10 

.027 

U 

0  01.807 

0 

11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1  00.946 

1  10.802 

11 

.030 

12 

0  01.971 

0 

11.828 

0  21.684 

0  31JS41 

0  41.397 

0  51.254 

1  01.110 

1  10.967 

12 

.033 

13 

0  02.136 

0 

11.992 

0  21.849 

0  31.705 

0  41.561 

0  51418 

1  01.274 

1  11.131 

13 

.036 

14 

0  02.300 

0 

12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  01439 

1  11.295 

14 

.038 

15 

0  02464 

0 

12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1  01.603 

1  11.459 

15 

.041 

16 

0  02.628 

0 

12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1  01.767 

1  11.624 

16 

.044 

17 

0  02.793 

0 

12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1  01.932 

1  11.788 

17 

.047 

18 

0  02.957 

0 

12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1  02.096 

1  11.952 

18 

.049 

19 

0  03.121 

0 

12.978 

0  22.834 

0  32.691 

0  42.547 

0  52404 

1  02.260 

1  12.117 

19 

X)52 

20 

0  03.285 

0 

13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1  02424 

1  12.281 

20 

.055 

21 

0  03.450 

0 

13.306 

0  23.163 

0  83.019 

0  42.876 

0  52.732 

1  02.589 

1  12.445 

21 

J0b7 

22 

0  03.614 

0 

13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1  02.753 

1  12.609 

22 

MO 

23 

0  03.778 

0 

13.635 

0  23.491 

0  33.348 

0  43.204 

0  5.3.061 

1  02.917 

1  12.774 

23 

.063 

24 

0  03.943 

0 

13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1  a«.081 

1  12.938 

24 

X)66 

25 

0  04.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1  03.246 

1  13.102 

25 

.068 

26 

0  04.271 

0 

14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1  03410 

1  13.266 

26 

.071 

27 

0  04.435 

0 

14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1  03.574 

1  13431 

27 

i)74 

28 

0  04.600 

0 

14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1  03.739 

1  13.595 

28 

.077 

29 

0  04.764 

0 

14.620 

0  24477 

0  34.333 

0  44.190 

0  54.046 

1  03.903 

1  13.759 

29 

.079 

30 

0  04.928 

0  14.785 

0  24.641 

0  34498 

0  44.354 

0  54.211 

1  04.067 

1  13J>24 

30 

.082 

31 

0  05.093 

0 

14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1  04.231 

1  14.088 

31 

.085 

32 

0  05.257 

0 

15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04.396 

1  14.252 

32 

.088 

33 

0  05.421 

0 

15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

1  14416 

33 

.090 

34 

0  05.585 

0 

15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1  04.724 

1  14.581 

34 

.093 

35 

0  05.750 

0 

15.606 

0  25463 

0  35.319 

0  45.176 

0  55X)32 

1  04.888 

1  14.745 

35 

.096 

36 

0  05.914 

0 

15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1  05.053 

1  14.909 

36 

.099 

37 

0  06.078 

0 

15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1  05.217 

1  15.073 

37 

.101 

38 

0  06.242 

0 

16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1  05.381 

1  15.288 

38 

.104 

39 

0  06.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  05.546 

1  15.402 

39 

.107 

40 

0  06.571 

0 

16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1  05.710 

1  15.566 

40 

.110 

41 

0  06.735 

0 

16.592 

0  26448 

0  36.305 

0  46.161 

0  56.018 

1  05.874 

1  15.731 

41 

.112 

42 

0  06.900 

0 

16.756 

0  26.612 

0  36469 

0  46.325 

0  56.182 

1  06.038 

1  15.895 

42 

.115 

43 

0  07.064 

0 

16.920 

0  26.777 

0  36.633 

0  46490 

0  56  346 

1  06.203 

1  16.059 

43 

.118 

44 

0  07.228 

0 

17.085 

0  26.941 

0  36.798 

0  46.654 

0  5G.510 

1  06.367 

1  16.223 

44 

.120 

45 

JO  07.392 

0 

17.249 

0  27.105 

0  36.962 

0  46.818 

0  56675 

1  06..531 

1  16.388 

45 

.123 

46 

0  07.557 

0 

17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1  06.695 

1  16.552 

46 

.126 

47 

0  07.721 

0 

17.577  0  27434 

0  37.290 

0  47.147 

0  57.003 

1  06.860 

1  16.716 

47 

.129 

48 

0  07.885 

0 

17.742  0  27.598 

0  37455 

0  47.311 

0  57.168 

1  07.024 

1  16.881 

48 

.131 

49 

0  08.049 

0 

17.906  0  27.762 

0  37.619 

0  47475 

0  57.332 

1  07.188 

1  17.045 

49 

.134 

60 

0  08.214 

0 

18.070  0  27.927 

0  37.783 

0  47.640 

0  57496 

1  07.3.53 

1  17.209 

50 

.137 

51 

0  08.378 

0 

18.234'  0  28.091 

0  37.947 

0  47.804 

0  57.660 

1  07.517 

1  17.373 

51 

.140  1 

52 

0  08.542 

0 

18.399,  0  28.255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

1  17.538 

52 

.142 

53 

0  08.707 

0 

18.563 

0  28420 

0  38.276 

0  48.132 

0  57.989 

1  07.845 

1  17.702 

53 

.145 

54 

0  08.871 

0 

18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1  08.010 

1  17.866 

54 

.148 

55 

0  09.035 

0 

18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1  08.174 

1  18.030 

55 

.151 

56 

0  09.199 

0 

19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1  08.338 

1  18.195 

56 

.153 

57 

0  09.364 

0 

19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  08.502 

1  18.359 

57 

.156 

58 

0  09.528 

0 

19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1  08.667 

1  18.523 

58 

159 

59 

0  09.692 

0 

19.549 

0  29405 

0  39.262 

0  49.118 

0  58.975 

1  08.831 

1  18.688 

59 

.162 

32 


TABLE  III.  MEAN  SOLAR  IJNTO  SIDEREAL  TIME. 


^:-. 


Solar. 

8"^ 

9b. 

10*^ 

lib. 

12 »» 

13*^ 

14  h. 

W 

1 

For 
Secoutlfl. 

a. 
0 

r  18.852 

1  28.708 

m.    •. 
1  384^65 

m.    •. 

1  48.421 

r  58.278 

2  08.134 

2  17.991 

2  27.847 

■. 

.. 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1   58.442 

2  08.298 

2  18.155 

2  28.01 1 

1 

0.003 

2 

1   19.180 

I  29.037 

1  38.893 

1  48.750 

1  58.606 

2  08.463 

2  18.319 

2  28.176 

2 

.005 

9 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2  08.627 

2  18.483 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2  08.791 

2  18.648 

2  28.504 

4 

JOW 

5 

1   19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2  08.956 

2  18.812 

2  28.668 

6 

.014 

6 

1   19.837 

1  29.694 

1  39.550 

1  49.407 

1  69.263 

2  09.120 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.671 

1  59.428 

2  09.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.785 

1  59.692 

2  09.448 

2  19.305 

2  29.161 

8 

.022 

9 

I  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2  09.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2  09.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30iH5 

1  40.372 

\  50.228 

2  00.085 

2  09.941 

2  19.798 

2  29.654 

11 

.030 

12 

I  20.823 

1  30.680 

1  40.536 

1  50.393 

2  00.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1   20.987 

1  30.844 

1  40.700 

1  50.557 

2  00.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  dlj008 

1  40.865 

1  50.721 

2  00.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.886 

2  00.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2  00.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1   21.644 

1  31.501 

1  41.357 

1  51.214 

2  01.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1   21.809 

1  31.665 

1  41.522 

1  51.378 

2  01.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1   51.542 

2  01.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1   41.850 

1  51.707 

2  01.563 

2  11.420 

2  21.276 

2  31.P83 

20 

.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2  01.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2  01.892 

2  11748 

2  21.605 

2  31.461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

1   52.200 

2  02.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1   52.364 

2  02.220 

2  12.077 

2  21.933 

2  31.790 

24 

X)66 

25 

I  22.959 

1  32.815 

1  42.672 

1   52.528 

2  02.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2  02.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

1  43000 

1  52.857 

2  02.713 

2  12.570 

2  2242.i 

2  32.283 

27 

.074 

28 

1  23.451 

1  33.308 

I  43.164 

1  53.021 

2  02.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077    1 

29 

1  23.616 

1  33.472 

1  43.329 

1   53.185 

2  03.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079    ' 

30 

1  23.780 

1  33.637 

1  43.493 

1  53J349 

2  03.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

I  23.944 

1  33.801 

1  43.657 

1  53.514 

2  03.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2  03.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

83 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2  03.699 

2  13.555 

2  23.412 

2  33.268 

sa 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2  03.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2  04.027 

2  13.884 

2  23.740 

2  33^^97 

35 

X)96 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2  04.192 

2  14.048 

2  23.905 

2  33.761 

36 

X)99 

37 

1  24.930 

1  34.786 

1  44.643 

1   54.499 

2  04.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

I  34.951 

1  44.807 

1   54.664 

2  04.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25J259 

1  35.115 

1  44.971 

1  54.828 

2  04.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

I  35.279 

1  45.136 

1   54.992 

2  04.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

-I  35.444 

1  45.300 

1  56.156 

2  05.013 

2  14.869 

2  24.726 

2  34^^82 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2  05.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

I  25.916 

1  35.772 

1  45.629 

1  55.485 

2  05.342 

2  16.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2  05.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2  05.670 

2  15.627 

2  25.383 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1   55978 

2  05.834 

2  16.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

I  36.429 

1  46.286 

1  56.142 

2  05.999 

2  le.SS.*) 

2  26.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2  06.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2  06  327 

2  16.184 

2  26.040 

2  85.897 

49 

.134 

50 

1  27.066 

I   36.922 

1  46.778 

1  56.635 

2  06491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2  06.666 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2  06.820 

2  16.676 

2  26.533 

2  36.389 

52 

142 

53 

1  27.558 

1  37.416 

1  47.271 

1  57.128 

2  06.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2  07.149 

2  17.005 

2  96.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2  07.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2  07.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2  07.641 

2  17.498 

2  27.354 

2  37.211 

57 

.1!*% 

58 

1  28.380 

I  38.236 

1  48.093 

1  57.949 

2  07.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28.544 

1  38.400 

1  48.257]  1  58.1 18 1  2  07.970 

2  17.826 

2  27.683 

2  37.539 

59 

.162 

68 
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TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Mean 

SoUr. 

16" 

17"- 

is*^- 

19^ 

20*^ 

21^ 

22  »^- 

23" 

For 
Seconds. 

m.  •.  * 

m.  • 

0 

2  "37.704 

2*47.560 

2  57.417 

8  07.273 

8*  17.129 

8  26.986 

3  36.842 

3  46.699 

■. 

•. 

1 

2  87.868 

2  47.724 

2  57.581 

8  07.437 

3  17.294 

3  27.150 

3  37.007 

3  46.863 

1 

OJMS 

2 

2  38.032 

2  47.889 

2  57.745 

3  07.602 

8  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

j006 

3 

2  38.196 

2  48.053 

2  57.909 

3  07.766 

3  17.622 

3  27479 

3  37.335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  07.9.30 

3  17.787 

3  27.643 

3  37.500 

8  47.356 

4 

Ml 

5 

2  38.525 

2  48.381 

2  58.238 

3  08.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  08.259 

3  18.115 

3  27.972 

3  37.828 

3%7.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3  08.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3  08.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

X)22 

9 

2  39.182 

2  49.039 

2  58.895 

3  08.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

j025 

10 

2  39.346 

2  49.203 

2  59.059 

3  08.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

4)27 

11 

2  39.511 

2  49.367 

2  59.224 

3  09.080 

3  18.937 

3  28!793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3  09.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3  09.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3  09.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

8  09.737 

3  19.694 

3  29.450 

3  39.307 

3  49.163 

15 

mi 

16 

2  40.332 

2  50.188 

3  00.045 

3  09.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

.044 

17 

2  40.496 

2  50.353 

3  00.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49492 

17 

m7 

18 

2  40.661 

2  50.517 

3  00.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3  00.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

8  00.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

j055 

21 

2  41.153 

2  51.010 

3  00.866 

8  10.723 

3  20.679 

3  30.436 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3  01.031 

3  10.887 

3  20.744 

3  30.600 

8  40456 

3  50.313 

22 

joeo 

23 

2  41.482 

2  51.338 

3  01.195 

8  11.051 

8  20.908 

3  30.764 

3  40.621 

8  50477 

23 

.063 

24 

2  41.646 

2  51.503 

3  01.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

23 

2  41.810 

2  51.667 

3  01.523 

8  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3  01.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3  01.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3  02.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

X)77 

29 

2  42.468 

2  52:324 

3  02.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51463 

29 

.079 

SO 

2  42.632 

2  52.488 

3  02.345 

3  12.201 

8  22.058 

3  81.914 

8  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3  02.509 

8  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.817 

8  02.673 

3  12.530 

3  22.386 

3  32.243 

3  42  099 

3  51.956 

32 

U)88 

33 

2  43.125 

2  52.981 

3  02.838 

3  12.694 

3  22.551 

3  32.407 

8  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3  03.002 

3  12.858 

3  22.715 

3  32.571 

3  42428 

3  52.284 

34 

xm 

35 

2  43.453 

2  53.310 

3  03.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52449 

35 

.096 

36 

2  43.617 

2  53.474 

3  03.330 

3  13.187 

3  23.043 

3  32.900 

8  42.756 

3  52.613 

36 

.099 

37 

2  43.782 

2  53.638 

3  03.495 

8  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3  03.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3  03.823 

3  13.680 

3  23..'(36 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3  03.988 

3  13.844 

8  23.700 

3  33.557 

3  43413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3  04.152 

8  14.008 

3  23.865 

3  83.721 

3  43.578 

3  53434 

41 

.112 

42 

2  44.603 

2  54.460 

3  04.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3  04.480 

3  14-337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3  04.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3  04.809 

3  14,665 

3  24.522 

3  34  378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.260 

2  55.117 

8  04.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45425 

2  55.281 

3  05.137 

3  14.994 

3  24.850 

3  84.707 

3  44.563 

3  54420 

47 

.129 

48 

2  45.589 

2  55.445 

3  05.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

8  05.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  64.748 

49 

.134 

50 

2  45.917 

2  55.774 

3  05.630 

8  15.487 

3  25.348 

3  85.200 

3  45.056 

3  64.913 

60 

.137 

51 

2  46.082 

2  55.938 

3  05.795 

3  15.651 

3  25.508 

3  85.364 

3  45.220 

3  55.077 

61 

.140 

52 

2  46.246 

2  56.102 

3  05.959 

3  15.815 

3  25.672 

3  35.528 

3  45;385 

8  65.241 

52 

.142 

53 

2  46.410 

2  56.267 

3  06.123 

3  15.980 

3  25.836 

3  36.693 

3  45.549 

3  65.405 

53 

.145 

54 

2  46.574 

2  56.431 

3  06.287 

3  16.144 

3  26X)00 

3  35.857 

3  45.713 

3  55.570 

64 

.148 

55 

2  46.739 

2  56.595 

3  06.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  65.734 

65 

.151 

56 

2  46.903 

2  56.759 

3  06.616 

8  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3  06.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.232 

2  57.088  3  06.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  66  227 

58 

159 

59 

2  47.396 

2  57.252  3  07.109 

3  16.965 

3  26.822 

3  36.678 

8  46.535 

3  56.391 

59 

.165> 

!    •       1 

'■  . 

1 

==- .-' 

34 


TABLE     IV. 


i 

'     TABLE  GIVING  THE  CORRECTION  OF  a 

URSiB  MINORIS  AND  d  URS^  MINORIS     | 

FOR  TERMS  OF  NUTATION  INVOLVING  2  d . 

T 

a  UrMB  Minoris. 

S  Ursffl  Minoris. 

1 

1 

o' 

s 
1 

a  Ureffi  MinoriR. 

<J  Ureas  Minoris. 

i 

1 

P\        . 

^ 

R.A. 

Dec. 

R.A. 

Dec. 

^ 

s 

R.A. 

Deo. 

R.A. 

Dec 

& 

r\ 

— W 

90° 

p\ 

f=\ 

0 

H-.0i' 

-.008* 

-.0^' 

o 
45 

-.075* 

-.0^' 

+.078* 

-.01 

i 

o 
135 

1 

.231 

.02 

.005 

.09 

91 

46 

.067 

.08 

.078 

—.01 

136 

2 

.233 

.02 

—.003 

.09 

92 

47 

.058 

.08 

.079 

.00 

137 

3 

J235 

.02 

.000 

.09 

93 

48 

.050 

.08 

.079 

.00 

138 

4 

J236 

.01 

+.003 

.09 

94 

49 

.042 

.08 

.078 

.00 

139 

5 

—  238 

H-.01 

+.006 

—.09 

95 

50 

—.034 

—.08 

+.078 

+.01 

140 

6 

.239 

+.01 

.008 

.09 

96 

51 

.026 

.08 

.078 

.01 

141 

7 

.240 

.00 

.011 

.09 

97 

52 

.017 

.08 

.077 

.01 

142 

8 

.240 

.00 

.013 

.09 

98 

53 

—.008 

.08 

.077 

.02 

143 

9 

.240 

.00 

.016 

.09 

99 

54 

.000 

.08 

.077 

.02 

144  1 

10 

—.240 

.00 

+.019 

—.09 

100 

55 

+.008 

—.08 

+.076 

+.02 

145 

!    11 

.240 

—.01 

.021 

.09 

101 

56 

.016 

.08 

.075 

.03 

146 

12 

.239 

.01 

.024 

.08 

102 

57. 

.025 

.08 

.074 

.03 

147 

1     13 

i238 

.01 

.026 

.08 

103 

58 

.033 

.08 

.073 

.03 

148 

14 

.236 

.02 

.029 

.08 

104 

59 

.042 

.08 

.072 

.04 

149 

1     15 

—.235 

—.02 

+.032 

—.08 

105 

60 

+.050 

—.08 

+.071 

+.04 

150 

1     16 

.233 

.02 

.034 

.08 

106 

61 

.058 

.08 

.070 

.04 

151 

'     17 

.231 

.03 

.037 

.08 

107 

62 

.066 

.08 

.069 

.04 

152 

18 

.229 

.03 

.039 

.08 

108 

63 

.074 

.08 

.067 

.05 

153 

19 

.226 

.03 

.042 

.08 

109 

64 

.082 

.08 

.066 

.05 

154 

20 

—.223 

—.03 

+.044 

—.07 

110 

65 

+.090 

—.07 

+.064 

+.05 

155 

21 

.220 

.03 

.046 

.07 

111 

66 

.097 

.07 

.062 

.05 

156 

22 

J2ie 

.04 

.048 

.07 

112 

67 

.105 

.07 

.061 

.06 

157 

23 

.212 

.04 

.050 

.07 

113 

68 

.112 

.07 

.060 

.06 

158 

24 

.208 

.04 

.052 

.07 

114 

60 

.120 

.07 

.058 

.06 

159 

25 

—.204 

—.04 

+.054 

—.06 

115 

70 

+.127 

—.07 

+.056 

+.06 

160 

26 

.200 

.05 

.055 

.06 

116 

71 

.134 

.07 

.054 

.06 

161 

27 

.196 

.05 

.057 

.06 
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